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SIR JOHN HERBERT PARSONS 
(1868-1957) 


The death of Sir John Herbert Parsons, C.B.E., D.Sc., LL.D., F.R.CS., 
F,R.S., on October 7, 1957, in his 90th year, at University College Hospital, 
London, marks the end of an epoch in the story of British ophthalmology. 
One of the band of great clinical leaders who retained for ophthalmology 
in this country at the end of the last and the beginning of the present century 
the proud position in the world it had inherited fifty years previously from 
Sir William Bowman—Nettleship, Doyne, Gunn, Collins, Fisher, Lawford, 
Paton, and others—he outstripped them all in intellectual brilliance and 
force of character. Moreover, unlike them, he grasped the significance of 
the changes which at that time were apparent in the advance of medicine. 
Alone among them he realized that advances in ophthalmology did not lie 
solely in the clinic or in the pathological laboratory, that a new age was 
emerging wherein clinical pictures were to be interpreted in terms of physio- 
logy, physics, and chemistry; and he had the energy and ability to follow 
out his convictions. Greater as an original scientific thinker and philosopher 
than as a clinician, he dominated British ophthalmology in the lean and 
difficult years between the wars, striving to cherish and maintain the spirit 
of research and succeeding by his personal example, his forceful personality 
and his transparent integrity. After the war his purpose was achieved when 
he formally opened the Institute of Ophthalmology in London. And in the 
long evening of his life the frustrations of physical disabilities, strange to a 
nature so forceful as his, were softened by the realization that those of a 
newer generation, whom he had encouraged and nurtured with such paternal 
care and at the same time without hypocrisy or pretence, were succeeding 
in establishing his ideals. 

Parsons was born in Bristol on September 3, 1868. His education was 
commenéed at the University College, Bristol, aided by his winning succes- 
sively the Gilchrist, John Stewart, and Sharpey Scholarships and the first 
entrance scholarship to the Bristol Royal Infirmary; it was completed at St. 
Bartholomew’s Hospital, London. In 1890 he took his B.Sc. degree with 
honours in physiology, and in 1892 he qualified in medicine. Thereafter he 
became assistant in the Department of Physiology at University College, 
and for some years engaged in general practice in the London suburb of 
Finchley. But, through physiology, his interests concentrated progressively 
on ophthalmology and he became a clinical assistant at Moorfields Eye 
Hospital. In 1900 he took his M.B. London and the F.R.C.S. England, 
and, aided by a British Medical Association Research scholarship, gave up 
general practice and threw himself into the whole-time pursuit of ophthal- 
mology in its widest aspects with a determination of purpose and brilliance 
in achievement rarely equalled. Successively clinical assistant, curator and 
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librarian at Moorfields, he was elected to the surgical staff of that hospital 
in 1904; he became ophthalmic surgeon to University College Hospital 
and for a time was ophthalmic surgeon to The Hospital for Sick Children, 
Great Ormond Street. To the first two of these hospitals he devoted ee 
energies all his working life, retaining a close interest in their affairs after 
he had retired from their staffs on account of age and had joined their 
consulting staffs. Along with these duties went the responsibilities of a 
large consultant private practice. 

But it was not in hospital activities nor in practice that Parsons’s heart 
lay; to him practice was not a first love and he was a good but not a brilliant 
surgeon, He lived for research and the progress of knowledge, at first by 
contributing lavishly to it himself, later by integrating it philosophically and 
encouraging its pursuit by others. To such a purpose his unusually wide 
erudition, the profoundness of his intellect, and his obvious honesty made 
him eminently suited. To him clinical ophthalmology was insufficient; he 
must correlate it with all the workings of the visual apparatus—its optics, 
its physiology, its neurology, and its psychology; he saw the working of the 
eye in terms of physics and chemistry, of vision in terms of biology. Physio- 
logy and optics were his first loves, particularly the contro) of the intra-ocular 
pressure; there followed fundamental researches on neurology, particularly 
the innervation of the pupil; in ophthalmic pathology he became a world 
authority; and in his later years, through the avenue of colour vision, he 
devoted most of his energies to the perceptual and psychological aspects of 
vision and sensory perception in their widest sense. 

Out of these activities a vast stream of papers flowed from his pen—he 
made some 140 contributions to the Transactions of the Ophthalmological 
Society of the United Kingdom alone. In addition there were séveral books. 
The first four were relatively small—Elementary Ophthalmic Optics (1901), 
The Ocular Circulation (1903), and two translations from German works— 
Boldt’s Trachoma (1904) and von Hanke’s Treatment of Diseases of the Eye 
(1905). His most popular work, which maintained an immense circulation 
all through his working life, was his Diseases of the Eye, an excellent, com- 
prehensive and uniquely compact manual for students and practitioners 
which first appeared in 1907 and continually demanded new editions. But 
his first classical work was his monumental treatise, The Patholégy of the 
Eye, which appeared in four volumes (1904-8). As curator at Moorfields 
he had grounded himself well in pathology, and in this great work ophthalmic 
pathology was for the first time integrated into a self-contained discipline. 
The book, for its time, was superb, and through it Parsons established him- 
self in a unique position and became recognized as a world authority. His 
second classical work appeared in 1915—An Introduction to the Study of 
Colour Vision. Herein he served a great scientific need by presenting in a 
factual way a vast and difficult subject which hitherto had been obscured 
by numberless nebulous theories, through the thickets of which he hacked 
with uncompromising criticism. His. later interest in psychology was 
ushered in by a small book, Mind and the Nation; a Study in Applied Psycho- 
logy (1918). This was followed by the greatest book he ever wrote—An 
Introduction to the Theory of Perception (1927), wherein were expounded his 
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views on the evolutionary development of the neurology and psychology of 
perception as applied to all the senses throughout the animal kingdom. It 
was an immense contribution to science in a field of knowledge muddled by 
psychological concepts and so wide that its integration could be attempted 
only by one of outstanding learning and critical capacity. This was followed 
in his later years by a small monograph—The Springs of Conduct (1950)—in 
which were summarized his neuro-psychological theories with their firm 
biological basis. 

Recognition for this scientific output, vast in scope and profound in 
content, was ample. We have already noted his student scholarships and 
B.M.A. research scholarship on the financial aid from which his early pro- 
gress was dependent. In 1904 he received the Middlemore Prize; and again 
in 1914. In 1907 he received the Nettleship Gold Medal for his pathological 
researches. In 1919 he received the Doyne Medal at Oxford; in 1925 he 
delivered the Bowman Lecture on the “Foundation of Vision”: in 1929 he 
was invited to assist in the opening of the Wilmer Institute of the Johns 
Hopkins University; in 1936, going to America again as the guest of the 


American Academy of Ophthalmology and Otolaryngology, he was pre- 
sented with the Lucien Howe Medal of the American Ophthalmological 


Society. He received the honorary degree of D.Sc. from Bristol University, 
- that of LL.D. from Edinburgh; and his scientific achievements were crowned 
by his election as a Fellow of the Royal Society in 1921. 

In addition to these scientific pursuits, Parsons spent much energy in 
public activities. He joined the Ophthalmological Society of the United 
Kingdom in 1900 and remained one of its greatest supporters until age and 
deafness precluded his active participation in its work: in 1925 he was its 
president. Successively secretary and vice-president of the Section of 
Ophthalmology of the B.M.A., he was president in 1923, and again in its 
centenary year, 1932. He performed the responsible task of being chairman 
of the Editorial Committee of this Journal for 22 years, from its foundation 
in 1917 to 1948. He was the only.ophthalmologist to become president of 
the Royal Society of Medicine (1936-8). He was one of the founder- 
members of the British Council of Ophthalmologists, remained as its moving 
spirit, and was largely responsible for its dissolution and the creation in its 
place of the Faculty of Ophthalmologists. Moreover, in the field of inter- 
national ophthalmology, he played a prominent part and was one of the 
small band of men who succeeded at Scheveningen, in 1927, in re-establish- 
ing the continuity of International Congresses of Ophthalmology which had 
lapsed since the outbreak of the first World War. 

In addition he was constantly and intensely active in numerous committees 
of national importance. He was a member of the Glass-workers’ Cataract 
Committee set up by the Royal Society (1906), of the Departmental Com- 
mittee on Sight Tests set up by the Board of Trade (1910), of the Home 
Office Committee on Factory Lighting (1913), of the Committee on Eyestrain 
in Cinemas of the Illuminating Engineering Society (1919), of the Com-— 
mittee on the Causes and Prevention of Blindness set up by the Ministry of 
Health (1920), and on the B.M.A. Special Committees on Tests for Motor 
Drivers (1929-31) and on Miners’ Nystagmus (1935-6; 1938-40). On all 
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of these subjects he spoke with authority. In the first World War, with the 
rank of Colonel, he was appointed Ophthalmic Consultant to the home 
forces. In 1919 he joined the Advisory Medical Council of the Air Ministry; 
in 1922 of the Admiralty. Just before the second World War he became 
civil consultant to the Royal Air Force, and shortly thereafter joined the 
Flying Personnel Committee which concerned itself with all matters affecting 
the safety and efficiency of the R.A.F. For these public works as well as 
for his scientific eminence he was created C.B.E. in 1919 and knighted in 
1922. 

Of the greatest importance to ophthalmology, however, was his participa- 
tion in the work of the Medical Research Council on which he served from 
1928 to 1932. A close friend of its first Secretary, Sir Walter Fletcher, and 
for long the chairman of its Committee on Vision, he bent all his powerful | 
influence to stress the scientific and national importance of research in visual 
problems; and he succeeded. It was due to his efforts and his encourage- 
ment that a nucleus of research was kept alive in this country in the years 
between the wars, for it was he who was responsible for the provision of 
opportunities and funds for original work for such men and women as 
Lythgoe, Craig, Katharine Tansley, Ida Mann, Dorothy Campbell, and 
myself, when these would otherwise have been completely lacking. 

This was indeed a full life and a magnificent record. How about Parsons, 
the man? Perhaps I am the wrong person to write about this; because I 
loved him—even for his apparent harshness, his ruggedness and cynicism, as 
well as for his kindliness, his fatherliness, and his unfailing loyalty. To him 
I owe everything; he taught me ophthalmology and made possible anything 
I may have done professionally. He was indeed a great man, massive in 
physique and mind, inexhaustible in his capacity for work, and rock-like in 
his intellectual honesty. To me this last was his most striking character- 
istic; pretence, compromises, or placation had no place in his make-up. A 
shrewd judge of human character, he was no respecter of persons, and he 
said what he thought without hesitation—often with a wit so mordant as to 
be devastating. Yet this exterior clothed a nature that was essentially 
modest and shy; and because he lived largely alone, he appreciated friendli- 
ness which was sometimes lacking to him because by nature he tended to 
stand aloof and detached. Rarely has so great an intellectual ability, a 
profundity of philosophical thought, and a force of character been combined 
with a disposition so loyal and fundamentally affectionate. 

It is good that all these qualities were recognized in his lifetime by his 
colleagues. His happiest day, he said, was on the occasion of his 80th 
birthday, in 1948, when he was presented with his portrait by his colleagues 
as represented by the Ophthalmological Society and the Faculty of Ophthal- _ 
mologists—a portrait which now hangs in the Institute of Ophthalmology. 
He was immensely proud, too, of the special number of this Journal which 
was published at the same time in his honour. We need have no regrets at 
- his death, for his life was long, splendid, and full; in his later years he saw 
the realization of most of the things he cherished and for which he fought. 
Therein he was, I think, content. It is not always so. And the end was 


peaceful and to him not unwelcome. STEWART DUKE-ELDER 
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STEREOSCOPIC VISION* 
I. EFFECT OF BINOCULAR TEMPORAL SUMMATION 
BY 
ROBERT EFRON+ 
National Hospital, Queen Square, London 


UNTIL 1926 it was believed that stereoscopic vision required the simultaneous 
function of both eyes. Two simultaneous disparate retinal images were 
thought necessary to produce a synchronous discharge in the optic nerves 
before a sense of depth could be achieved. Langlands (1929), in his study 
of binocular depth acuity, showed that both eyes need not observe the scene 
simultaneously, provided that they viewed it alternately. With a sufficiently 
high rate of alternation of the “viewings” by the left and the right eyes a 
sense of depth could still be realized. Langlands did not study the time 
relationships between these alternate viewings in any detail as he was more 
interested in a quantitative analysis of the limits of stereoscopic visual acuity. 
The phenomenon of stereoscopy with alternate “viewings” has been studied 
by Pi Sufier (1947). 

In the course of the present experiment, which was primarily designed to 
demonstrate a “‘scanning mechanism” within the occipital cortex, Lang- 
land’s studies were repeated and greatly extended. The results of these 
experiments, though not confirming the existence of a scanning mechanism, 
did reveal a form of temporal summation within the visual system which 
had not been previously studied. 

The present experiment was designed to study “stereoscopic vision” but 
not “visual depth perception”. The difference between these two terms is 
profound. Visual perception of depth is determined by a large number of 
sensory and psychological factors. The least significant of these, from a 
practical point of view, is binocular stereoscopy. 

The other factors which are chiefly responsible for the sense of depth have 
been studied in great detail by Riddoch (1917), Neff (1936), Pi Sufier (1947), 
and Vernon (1952), and do not concern us here, except in so far as they have 
been specifically eliminated from the experimental setting. They are based 
in large part on the psychological assumption that the object casting the 
largest retinal image will appear to be the closest to the subject. This 
instinctive assumption is rapidly and unconsciously modified if there is any 
previous information concerning the absolute size, shape, colour, or surface 
features of the object. 


* Received for publication March 11, 1957. 
t Fellow - The National Foundation For Infantile Paralysis (U.S.A.). 
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All these psychosensory reservations which modify this basic assumption 
stem from sensory data which can be perceived by one eye alone. Hence 
they have been called “‘monocular clues to depth perception”. These 
monocular clues account for most of the accuracy of depth discrimination 
at distances greater than 18 metres and explain very well why one-eyed 
people have so little difficulty in depth discrimination. They also explain 
why such people never complain that the world looks “flat”. One subject 
(Riddoch, 1917) complained that his world was peopled with “pasteboard”” 
models which did not appear to displace any volume. Such cases are due 
to cerebral lesions which have damaged those parts of the occipital lobes 
which, in normal people, apparently integrate all the monocular clues of 
perspective into a “sense of depth”’. 

For distances under 18 metres, binocular factors begin to come into 
operation and are progressively more significant in producing a sense of 
depth as the distance from the object to the eyes becomes smaller. These 
binocular factors consist of convergence, accommodation, proprioceptive 
data from the extra-ocular muscles, and true disparity of retinal images. 
The first three factors play a small role and can be neglected in most experi- 
mental situations. Even when combined, they play such a small part in 
stereoscopy when compared with the effect of retinal disparities that for our 
purposes it is not important to consider them further. 

In the present study, all the monocular clues have been assiduously 
eliminated, as have all binocular clues, except for the difference in parallax 
produced by looking at an object from two different positions. In other 
words, this experiment was designed to study that function of the brain 
which is concerned with recording and integrating a series of parallactic 
differences (retinal disparities) to create an illusion of depth. 


Apparatus 
The basic form of this experiment is that of alternating exposures of each eye 
to a scene which, when viewed simultaneously by both eyes, would produce a 
marked sense of depth. The variables of this visual stimulation are: 


(1) The time between the end of the stimulus to the first eye and the start of 
the stimulus to the second eye (this will hereafter be known as the SHORT INTERVAL). 

(2) The time between the end of the stimulus in the second eye and the start of 
the stimulus to the first eye again (this will be known as the LONG INTERVAL). 

(3) The time allowed for each eye to view the scene (this will be called the 
FLASH DURATION). 

(4) The intensity of the flash exposure for each eye measured not in actual 
physical units but rather on an arbitrary scale. 

(5) The shape of the curve of each light impulse, the axes of this curve being 
light intensity versus time. It might have been, for example, a slowly rising 
intensity curve, a rapidly decaying curve, etc. An almost square wave impulse 
was used mainly for convenience in timing the onset and the termination of the — 
pulse. 
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An all-electronic system would have ensured the absolute control of these 
independent variables. A simple mechanical system, however, was used in this 
pilot experiment. In it at least two variables were always linked together. But 
the final mathematical analysis of the independent effect of each variable was far 
simpler than anticipated. Some of the linked variables proved to have little effect 
on the outcome, and a complete analysis of the precise quantitative relationships 
between all the variables was thus not undertaken. The results printed here are 
specifically limited to the outstanding characteristics of the phenomenon studied. 


(1) Visual Scene.—The subject was required to look into an ordinary “‘three- 
dimensional” viewer consisting of two independent optical channels. For each 
eye there was a simple convex lens which served as an eyepice and produced a 
moderately magnified image. When the observer looked into the viewer with 
both eyes, he saw only a single square background of ground glass illuminated 
from behind. A photographic plate, consisting of two almost identical images on 
a black-and-white transparency, was placed between the eyepieces and the ground 
glass. One image was on the left side of the rectangular plate, and was photo- 
graphed with the left half of a stereo camera. The right side of the plate was 
the same scene photographed by the right half of the same camera. 

With each eye the subject saw three black letters of exactly the same size and 
density (totally opaque) against a featureless white background. If he looked 
with either eye alone the three letters appeared to be on one plane and all equidistant 
from the observer. There was no indication whatsoever that one of these letters 
was “‘closer” than another. On the other hand, when the subject looked with 
both eyes simultaneously and under continuous illumination, it became clear that 
each letter was at a different distance. A sense of depth was created in this fashion 
which was uncontaminated by monocular clues or by other psychological inferences. 

Object Size Object Distance . 

By using the optical forniula image Size ~ Image Distance’ it was possible to 
construct letters of three different sizes, which, when suspended at appropriately 
calculated distances from the camera lenses, nevertheless cast the same-sized 


image on the plate (Fig. 1). 
PHOTOGRAPHIC PLATE 


CAMERA LENS 


60 cm: 
65 cm. 
70 cm. 

OBJECT DISTANCE 


Fic. 1.—Method of photographing three objects (Al, A2, A3) so that images are of identical 
size on plate. 


F 


Lo 
IMAGE DISTANCE 
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The three A’s were photographed so that the first letter was 60 cm. from the 
camera lens, the second 65 cm., and the third 70 cm. By adjusting the size of 
the letters (without altering the case or the shape) all produced images identical 
in every respect on the photographic plate. 

One hundred such slides were made with random combinations of three letters 
arranged to lie at the apices of an equilateral triangle. On one-third of the slides 
the letter at the left base was actually the nearest, on one-third the letter at the 
right base was the nearest, and on the last third the letter at the apex was the 
nearest. These slides were presented to the subject at random. 

One such slide is reproduced in full size (Fig. 2). When it is viewed with the 
convex lenses, the letters appear much larger, occupying about 20° of the central 
visual field, and the whole field is filled by the slide. 


’ Fic. 2.—Full-scale reproduction of stereoscopic 
transparency. Note absence of all monocular clues 
to three-dimensional arrangement. 


The only information contained in this pair of images is: 


(a) The aiphabetical identity of the letters themselves. 
(b) The triangular relationship of the three letters. 
(c) The parallactic differences between the two sides of the slide. 


It is with this last alone that we are concerned. 


(2) Optical System.—The light source was a 6-volt, 36-watt automobile headlight 
bulb, with a linear, thick filament, supplied by a transformer operating on 220 volts 
and 50 cycles. The variations in light intensity produced by the cyclical alterna- 
tions are insignificant in terms of this experiment, since such a thick filament does 
not cool sufficiently between cycles to alter appreciably the character of the light 
emitted. No flicker was observed. 

The light was placed in a box with condensing lenses at opposite ends (Fig. 3, 
opposite). ; 

The two parallel beams so produced were reflected by mirrors directly to two 
short-focus lenses. These formed an image one-fifth of the size of the filament 
which was cast upon the surface of a rotating sectored disk. 

On theoretical grounds, it is clear that any focal plane shutter operating at the 
focus of a point source of light will permit the full intensity to be transmitted 
instantaneously as it moves past the dimensionless point-focus, and will also cut 
it off instantaneously. This dimensionless point-focus cannot, of course, be 
produced with real lenses, and the actual thickness of the images in this case was 
0-5 mm. The calculated time before full intensity was reached (the so-called 


1 
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“rise time’’) was less than 0-2 msec., while the total duration of the flash could 
be varied from 3 to 80 msec. 


6V 36Watt i! 
50 C.p.s. 
vil 
itt 
Focus 
oF paren 
SECTORED 


LIGHT@TIGHT BOx 
WITH SEPTUM 


111 PARALLEL 


Fic. 3.—Schematic view of equip- 
ment for producing light pulses and 
ensuring isolation of light pathways. 
Inset shows detail of one type of 
sectored disk. 


After passing through the sectored disk, the beams were reflected to fall upon 
the right and left surfaces respectively of the ground glass of the three-dimensional 
viewer. These features of the optical system are illustrated in Fig. 3, which also 
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shows that the separate light pathways were of identical length, thus producing 
equally bright illumination for each eye. Inspection of the figure will also reveal 
that this complete separation of the light paths could permit one eye to be kept in 
tota) darkness while the other eye was illuminated. 

When the subject looked through the viewer with suitable prisms for proper 
convergence, one large square was observed—the result of the fusion of the two 
monocular squares. The light was of such an intensity that the eyes were light 
adapted at al) times. Artificial pupils were not considered necessary. 


(3) Mechanical Timing System.—The disk through which the light passed was 
composed of a transparent plastic 14” in diameter and 4” thick. It was centrally 
mounted on a thyratron-controlled constant speed motor. The motor speeds 
were calibrated stroboscopically and were controlled by a Wheatstone bridge. 
The surface of the disk was coated with black enamel paint except for those areas 
used for light transmission. 

In Fig. 4(a@) two opaque disks spin at identical speeds in the same direction. 
A transparent sector is left in each disk. When the sectors of the two disks finally 
rotate to the position illustrated in Fig. 4(a), the light beams pass through both 
sectors simultaneously, producing a square light pulse once every revolution. 
The left disk permits light to pass only to the left eye and the right disk only to 
the right eye. 

If the disks continue to spin as before, but the two beams of light are lowered 
so that they fall below the line joining the axes of the disks (Fig. 4(b)), the pulses 
are no longer synchronous. The transparent sector of the left disk reaches the 
focal point of its light beam sooner than the sector of the right disk reaches the 
focal point of its beam. With the light beam lowered the subject will receive: 

(a) a flash in the left eye; 

(b) a period of total darkness for both eyes (SHORT INTERVAL); 

(c) a flash in the right eye, 

(d) an even longer dark interval for both eyes (LONG INTERVAL) before the next couplet 
of flashes occurs on the subsequent revolution. : 

This is illustrated by the time scale at the base of Fig. 4(d). 

The duration of either of the two dark intervals in milliseconds will depend on 
the speed of rotation of the disk and the distance by which the focal-points of the 
light beams have been lowered from the line joining the centres of both disks. 
If the speed is held constant, the interval between the flash in the left eye and the 
flash in the right eye (Short Interval or S.1.) will increase as the beams of light are 
lowered. This will continue to be the case until the light beams are no longer | 
intersected by the disk. 

Two disks have been illustrated in Fig. 4, but only one disk was actually used 
(Fig. 5), which had the same geometrical properties. The two beams of light 
were brought to a focus on the painted surface of the disk: one at 6 cm. from the 
centre of the disk and the other at 14 cm. on the other side of the centre. Two 
series of concentric sectors were cut, so that the left-hand light beam always passed 
through the outer ring of sectors, while the right-hand beam passed through the 
inner ring of sectors (see Figs 5(a) and 5(b), overleaf, and inset in Fig. 3). 

It is obvious that it makes no difference whether the light beams are moved and 
the disks are held fixed, or vice versa. In the experiment, the light beams were 
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held fixed and the thyratron-controlled motor on which the disk was spinning was 


raised or lowered with the aid of a lathe component called a “vertical rise”. 
Great accuracy could be achieved in the movements of the disk. Figs 4 and 5 


st 
Leer 
(1 | 2 | 
Fic. 4(a).—Beam of light brought to focus on line joining centre of two disks. 
At the moment, a square pulse 


are synchronous. 


of light is just beginning. Note that pulses 
The disks spin at identical speeds and in a fixed phase. 


qb 


Rientr 


Time 
Fic. 4(6).—Disks still spinning at identical s 


i peeds and phase relationships 
unchanged. Here the two beams of light strike the disk below the line 
joining the centres, and the light pulses are no longer synchronous. 
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(a) 


' b 
' 
Fic. 5(a and b).—The same principle is illustrated as in Fig. 4, 
but here only one disk is used. By utilizing two concentric 
rings of sectors the same control of light pulses is achieved. 
Note that the beam ultimately destined for the left eye always 
passes through the outer set of sectors, while the beam to the 
right eye always passes through the inner sectors. 
When the two beams are on the same line as the disk centre, 
the light pulses are synchronous (Fig. 5(a)), but when the light 
beams are lowered asynchrony results. 
Note: Pulse duration controlled by varying sector width (not shown in diagram). 
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show that any movement of the disk will alter the ratio between the Long Interval 
and the Short Interval. The absolute time interval of these two periods in milli- 
seconds (for any given position of the disk relative to the beams) is determined 
by the speed of rotation of the disk. 

The procedure actually used in this experiment was to pre-set the ratio of the 
Long Interval to the Short Interval (L.I./S.I.) by placing the disk in a definite 
position relative to the light beams. The subject was then permitted to look into 
the eyepieces. The motor was slowly accelerated until the end-point was reached. 
(The nature of the end-point will be discussed below.) The actual alteration in 
the nature of the stimulation, as the motor was accelerated, is illustrated in Fig. 6, 
which shows the pre-set ratio L.I./S.I. of 4-0. As the motor was slowly accelerated, 
the ratio determined by the position of the disk remained constant. What did 
change, however, were the short interval, long interval, and flash duration 
measured in milliseconds. 


162 m.sec. > 


T 


._ /{long interval 
Fic. 6.—A pre-set ratio (= ~ ca of 4-0 was selected. The disk is accelerated gradually 


from 370 to 555 r.p.m. Although the ratio is constant, the absolute duration of the intervals 
has shortened. The duration of the light pulse changed from 6 to 4 msec. The short interval 
rans paces reduced from 30 to 20 msec. at 555 r.p.m. The stereoscopic end-point was reached 
see text). 


Fig. 7 (overleaf) illustrates a number of pre-set ratios. A large number of such 
ratios were used, varying from 1 to 80. 

Fig. 6 shows that the variable of flash duration was not under independent 
control. It was impossible to know a priori the significance of this variable in 
affecting the results. A new arrangement had to be devised to make the flash 
duration as independent a variable as possible. Two new disks were made and 
were superimposed. One disk carried only the sectors transmitting light to the 
left eye, the other only those transmitting light to the right eye. These super- 
imposed disks are shown in Fig. 8 (overleaf). 

In these conditions, it will be apparent that rotation of one disk relative to the other 
alters the ratio L.I./S.I. The ratio once set was held fixed by clamping the two 
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RATIO=45°0 


Fic. 7.—Effect of progressively lowering beams of light below axis of disk. The speed of rotation 
of the disk is held constant, but the ratio (poe mien) is gradually decreased. In this example 
the sum total of the various intervals is unchanged. 


Fic. 8.—Two superimposed disks. 
On one four sectors are near the 
centre of the disk, and on the 
other the four sectors are nearer 
the periphery. The ratio L.I./S.I. 
was altered by turning one disk 
relative to the other. After a 
given ratio had been selected, the 
two disks were clamped together. 


disks together. The sectors were so shaped that raising or lowering the disks on 
the vertical rise produced a variation, not in the timing of the two pulses, but 
rather in the duration of the pulse itself. When the disk was raised or lowered, 
the arc through which the point-focus of light passed was altered. In the neutral 
position (Fig. 9(a)), the beam of light passed through that part of the sector 
which was 45° in width. When the disk was raised 5 cm., the sector through 
which the light passed was only 3° of arc. Various flash durations could be used, 
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determined by sector widths from 3° to 45° of arc—an increase by a factor of 15. 
It was still true, however, that, for a given position of the disk relative to the light 
(i.e. for a given sector width), the faster the disk rotated the shorter was the flash 


2nd 
st 
n (6) 
2nd 


Ist 
Fic. 9(a and b).—The same disk as in Fig. 8 (with only two 
sectors in each ring transmitting). In this geometrical 
arrangement of sectors, lowering the light beams reduced the 
duration of the pulse and the ratio L.I./S.I. 
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duration. The results will indicate that this small change in flash duration pro- 
duced during the acceleration of the disk, even when under maximum control, 
did not alter to any significant extent the variations in the end-point, which were 
due far more to the ratio L.I./S.I. 

Another consequence of this disk arrangement follows from the geometry of 
the sectors. If the disk were set, for example, for a ratio of L.I./S.I. of 3-96 for 
a 3° sector flash duration, and the disk were then lowered so that the flash duration 
was determined by a 45° sector, the ratio L.I./S.I. fell to 1-57. The sectors were 
so drawn that any increase in the flash duration was at the expense of the long 
interval rather than of the short interval. This is illustrated in Fig. 10, which 
shows the effect of a disk spinning at a constant speed with a starting ratio (for a 
3° sector arc) of 10-4, and a gradual alteration of this ratio to 2-0 as the flash 
duration was increased. This occurred despite the fact that the disk was rotating 
at a constant speed. 


| 


tI. | 
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Fic. 10.—Effects of changing pulse duration by using the disk shown in Figs 8 and 9. Not only 
was the pulse duration lengthened (from top to bottom) but the ratio L.I./S.I. was also changed. 


Still another consequence of this change in flash duration by a factor of 15 was 
the effect on the subjective brightness of the field. At flicker fusion the brightness 
is determined by the Light-Dark ratio. Increasing the number of sectors or the 
width of any sector resulted in a brighter field at the flicker fusion frequency. 

It can thus be seen that any change in the flash duration simultaneously altered 
the ratio L.I./S.I. as well as the brightness of the field. When the objective results 
are graphed, it will be possible to show the influence of each of these variations. 


The Subjects 
The subjects were instructed to look into the viewer; they were told that 
the three letters would appear to lie in the same plane, but that they would 
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eventually emerge from the featureless background, and would then appear 
to lie on three different planes. They were also instructed to pay no attention 
to flickering illumination or to any horizontal movement (phi phenomenon) 
of the letters. They were to report at once the moment that they could with 
certainty distinguish the sequence of the letters from the most distant to the 
closest. A good observer would learn this technique after a few trials and 
would thereafter report the end-point in a precise and reproducible fashion 
without ever making an error. The “scatter” from one test slide to another 
was very small with a “good” subject. 

Unfortunately only 30 per cent. of the available subjects could be con- 
sidered good ones for this experiment. A number of possible candidates 
had non-correctable visual defects in one or both eyes which precluded any 
stereoscopic vision. Other subjects had normal vision but were unable to 
see much depth using the stereoscope, even in the usual fashion with con- 
tinuous illumination in both eyes. (This particular defect has been mentioned 
in previous studies on stereoscopic vision, but the. reason for the failure 
remains obscure.) Still other subjects said that they saw depth clearly—in 
some cases providing “‘normal”’ quantitative data at appropriate disk speeds 
—but reported an incorrect sequence of the letters (“reversals”). It would 
appear that people with this type of response are not usually able to syn- 
thesize in their central nervous systems correct perceptions from purely 
‘stereoscopic (parallactic) data. Any subject who had this type of defect 
was not used in the main body of the experiment. One last group of subjects 
showed appreciable variations in threshold from one moment to another 
and made occasional errors. There was excessive scatter in their results 
and they fatigued easily, and for these reasons they were also eliminated. 
Too many physiological principles have been elucidated by studying the 
““good”’ subject alone for this systematic exclusion of the “bad” subject to 
be questioned. 

The results of this experiment are thus restricted to those subjects who 
performed so reliably on numerous trials over a period of several weeks, 
that any change in their performance could be related to a change in the 
experimental conditions. Such subjects were studied under varying con- 
ditions of stimulation and showed characteristic results which will now be 
described. 

Results 
(A) Subjective Results.—When the subject looked into the viewer he observed 
two phenomena in addition to the one towards which his attention was 
formally directed. He was immediately aware of the flickering white back- 
ground. As the speed of the disk increased, the flickering became faster 
and finer and finally disappeared. 

The second phenomenon was considerably more important, on practical 
as well as on theoretical grounds. The subject was always startled, at the 
practice trials, when he observed horizontal movement of the letters. (This 
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type of movement, which has been known for many years to psychologists 
and is the very basis of the cinematographic effect, has been termed the 
“‘phi phenomenon”.) The whole subject has been reviewed in exhaustive 
detail by Neff (1936) and Vernon (1952). The slower the rate of intermit- 
tence of the light, the coarser (larger) the apparent horizontal movement. 
As the disk accelerated this movement became a finer oscillation from side 
to side, and became smoother. 

This apparent horizontal movement is related to the flickering background, 
as it is obviously of the same frequency as the flicker. When the threshold 
of stereoscopy was approached, the horizontal oscillatory movement was 
quite small, and did not prevent the subject from observing the end-point— 
a phenomenon quite distinct from the movement. For some subjects the 
apparent movement was still present to a moderate degree when they could 
see the scene in depth, but for others, including the author, the phi pheno- 
menon had long since disappeared when the letters slowly began to place 
themselves at different depths. Similarly, the presence or absence of flicker 
was independent of the end-point. 


The first phenomenon of stereoscopy took the following form: 


The letters began to oscillate forward and backward in the plane per- 
pendicular to the photographic slide. This movement was at right angles 
to the phi phenomenon and was qualitatively unlike it. For a second or 
two, one letter was closer to the subject than another, and just a moment 
later, it seemed to recede slowly into the background. It did not jerk back 
and forth with the frequency or the speed of the flicker, as did the phi 
phenomenon. This state of slow to-and-fro movements of the letters could 
be prolonged indefinitely by keeping the disk running at the same speed. 
The subjects began to sense a depth phenomenon, but could not yet, with 
certainty, list the sequence of the letters, which constantly changed in their 
relative positions. This state was probably the physiological end-point. 

It was necessary, for a reliable determination, to run the disk just a bit 
faster. When this was done, the to-and-fro movements ceased and the 
letters slowly began to move: towards the subject. The letter which was 
destined to be the closest moved out from the plane of the background 
earliest, and could be distinguished as the “closest”. Almost every subject 
stated that he was sure which letter would turn out to be the nearest, because 
this was the first one that moved forward quite markedly at this stage. 
When this happened the proper position of the remaining two was still in 
doubt, the closest letter stimulating the retinal points which are more dis- 
parate than the retinal points stimulated by the “farthest” letter (when the 
visual axes are parallel).* But as the disk was slowly accelerated, the second, 
or middle, letter emerged from the background upon which the third, or 


* An analogy can be drawn at this point to a “tw peas ory discrimination test’’ used clinically in neuro ractice. 
In this analogy, the two retinal points can be compared to the cutaneous points of the test. As in all tests for * ortical”® 
sensory thresholds, 


fluctuations are found in the absolute threshold. 
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most distant, was still seen. This was the end-point used for all the results 
reported below. 

At this stage the subject saw quite clearly that the three letters were all at 
different distances from him. He insisted that he was correct, and at this 
stage, could not be persuaded to change his mind. This emergence of the 
three-dimensional scene was chosen as an end-point because it developed 
suddenly, was easily recognized, and was psychologically impressive. All 

_ new subjects were told that this feeling of sudden, absolute certainty would 
constitute the end-point. 

It is important to note that, when the disk ran still faster, the letters 
protruded even more markedly from the background, until finally they were 
as three-dimensional in appearance as they were when the slide was viewed 
under continuous illumination of both eyes. It was quite difficult to deter- 
mine the exact point when maximum depth effect was achieved, and for 
this reason, the obvious stage of abrupt recognition was chosen for the 
end-point. 

It is of considerable psychological interest to note that the subject who 
once sees a true stereoscopic scene at a given rate of rotation will persist 
for some time in seeing this scene in depth although the disk is markedly 
slowed. His threshold for this slide cannot be determined in the reverse 
direction—from the stage of stereoscopy to its dissolution at slower speeds— 
since he already “knows the answer”. A new slide will give the absolute 
threshold again. The first slide may be re-used when the subject has for- 
gotten the sequence of letters on it. Thus, with one hundred slides the 
combinations of letters are so numerous that the subject cannot remember a 
particular slide for more than a few minutes. 

One further psychological effect was noted. When the detec. were 
arranged so that the sequence, as described by the subject, spelled out a 
word such as D-O-G or M-A-D, the subject tended to see the scene in depth 
at a significantly lower threshold than if the combination of letters was 
meaningless. This was a minor factor which was easily corrected. In no 
case did it ever alter the threshold value by more than 10 per cent. The 
phenomenon was not studied further. 


(B) Objective Results.—Up to this point all the subjective phenomena have 
been related to the speed of rotation of the sectored disk. We must now 
translate the r.p.m. of the disk into more meaningful physiological terms. 


(1) Effect of Change of Ratio of L.I./S..—The change in the ratio of 
L.I./S.I. was the most important variable in determining the maximum per- 
missible time between the flash in the first eye and the flash in the second eye. 


Example.—The ratio of L.I./S.I. was set at 2-86, the disk was slowly accelerated 
until the end-point was reached. At this point the disk was spinning at 163 r.p.m. 
The calculated S.I. was 46-1 msec., the L.I. was 132 msec., and the calculated 
flash duration for each eye was 3:07 msec. These values indicate that the S.I, 
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would be as long as 46:1 msec. with stereoscopic fusion still possible. When a 
new Tatio was chosen (such as 33-9) the S.1. changed; i.e. the disk was required to 


spin at a different speed. 

It is clear, therefore, that the S.I. was not a physiological constant but a 
dependent variable in this experimental situation. The major factor which 
was varied is the ratio L../S.[., and it is this change which produced the 
alteration in the S.1. 

When the S.I. was plotted against the variable ratio L.[/S.1. (Fig. 11), an 
interesting relationship between these two variables developed, in which 
they were not only related inversely, but followed, with surprising accuracy, 
a hyperbolic curve. This was true for every subject. Fig. 11 shows this 
curve for one subject (J. C.) and also the mean value for eleven subjécts 
under identical conditions. This graph indicates that the mean values for 
a)) subjects follows the same shaped curve as the curve for an individual 
subject. With only eleven subjects one cannot, of course, speculate on the 
normal spread. Nine of the eleven subjects gave results that were within 
10 per cent. of each other. Two subjects provided identically-shaped curves, 
but gave values which were 75 to 100 per cent. higher than the mean of the 
other nine subjects. The mean values in Fig. 11 include these two subjects 
and this explains why the curve for the combined values is so far “‘above”’ that 
for the single subject J. C., who was one of the nine “more normal” people. 


79 Curve A: 

ClNumber of determinations for each pot Flash Sector—3° arc. 

6 Curve B: 


Brightness—4 sectors open. 
Flash Sector—3° arc. 
Maximum 15-1 msec. 


Minimum 8-25 msec. 


RATIO= INTERVAL 


Fic. 11.—Curve A: Mean values for eleven subjects constructed from 820 determinations. 
Curve B: One subject, number of determinations for each point shown in box. 


At this point it can quite definitely be stated that, the longer the interval 
before the second couplet of flashes, the shorter must be the interval between 
each of the two flashes of the couplet for stereoscopic vision to result. The 
gurve tapers asymptotically as the ratio L.I./S.I. approaches infinity, sug- 
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gesting that a minimum value for the S.I. can be obtained. This minimum 
value for subject J. C—with the given illumination conditions—would be 
about 13 msec. By mathematical extension, if the couplets are separated 
by an infinite period of time, the component flashes of a given couplet may 
not be separated by more than 13 msec. for stereoscopic vision to result in 
this subject. 

It must be stated quite explicitly that the use of the revolving disk pre- 
cluded the production of an isolated couplet. The inference that an absolute 
minimum value for the S.I. exists for every subject is derived from the shape 
of this curve. Indeed, this inference is substantiated by Langlands (1929), 
in whose study just one couplet of flashes in a non-repetitive system was 
used. He found, in two subjects, that intervals of 25 and 18 msec. between 
the flashes could still result in stereoscopic vision. If the interval were 
greater than this, stereoscopy did not result. Langlands used very faint 
flashes from Leyden jars for his illumination and also used a slightly dif- 
ferent type of visual test object in which not every monocular clue was 
eliminated. While we cannot compare his recorded minimum values with 
ours, his data confirms our inference concerning the asymptotic nature of 
the curve and allows us to determine precisely the rate of decay of this 
temporal summation. 

The other end of the curve represents the lowest possible ratio of 1-0. 
In this case there are no longer any “couplets’’, but, rather, equal intervals 
between the flashes (Fig. 7, bottom line). The interval between two flashes 
may be much longer (up to 182 msec. for one subject) and still permit 
stereoscopic fusion. This effect of repetition of the stimulus clearly reflects 
a process of temporal summation within the visual pathways. 

The important variable which determined the maximum possible interval 
between component flashes of a “couplet”, and yet allowed stereoscopy to 
result, was the ratio of L.I./S.I. This ratio is, indeed, nothing more than a 
reflection of the frequency of couplet repetition. When this ratio is high, 
we are dealing essentially with a single couplet. There should thus be a 
definite relationship between the S.I. in milliseconds and the L.I., just as 
there was a relationship between the S.I. and the ratio L.I./S.I. This was 
indeed the case, and the shape of this curve, too, was hyperbolic. 

It is of some importance to try to locate the region in which this temporal 
summation is accomplished. Is it a function of retinal “persistence” or 
does it result from a more central process, perhaps in the visual cortex 
itself? To answer these questions, at least in part, two other variables must 
be considered. 


(2) Effect of Brightness—The results plotted in Fig. 11 were recorded 
when all the four possible sectors for each eye were uncovered. The field, 
as viewed by the subject after flicker disappeared, was twice as bright as it 
would have been if two sectors were open, and four times as bright as it 
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would have been if only one sector were open. The quantitative results of 
these various changes in illumination differed, although the same hyperbolic 
curves were obtained for each level of brightness. This feature is demon- 
strated in Fig. 12, which shows the differences in the absolute values obtained 
with three different brightness levels for one subject (E. M.). Inspection of 
these curves shows that, the brighter the light at any given ratio, the shorter 
the S.I. had to be for stereoscopic fusion (although the difference became 
progressively less significant as the ratios increase). 


Curve A: 4 sectors open, 3° flash. 
Curve B: 2 sectors open, 3° flash. 
Curve C: 1 sector open, 3° flash. 


B 
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Fic. 12.—Effect on one representative subject of altering the number of transparent sectors. 
For any given ratio, the fewer the open sectors, the shorter the interval between flashes had to 
be for stereoscopic fusion. 


In both monocular and binocular flicker fusion experiments, it has been 
similarly established that, the brighter the light, the faster the disk must spin 
(the shorter the interval between flashes) for flicker fusion to result. But 
the similarity of this response to changing brightness is superficial. Measure- 
ments of comparative brightnesses are only valid at or above the flicker 
fusion point. It is impossible to compare the brightness of one field at 
flicker fusion point (one open sector) with the brightness of another field 
which is still flickering violently (four open sectors)—when stereoscopy can 
result in either set of conditions. 

The temporal summation of stereoscopic fusion might still seem, however, 
to be merely a function of the persistence of the retinal image—as is said 
to be the case in flicker fusion. But two findings refute this possibility. 
The well-marked dissociation between the critical flicker fusion threshold 
and the stereoscopic threshold indicates not only that the latter function is 
independent of the former, but that it stems from an entirely different 
physiological process. 

Secondly, the letters emerged from the plane background sequentially: 
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the first letter to come forward as the end-point approached was the one 
destined to be the closest. If this were a purely retinal summation of 
subliminal stimuli, we would expect all the letters to emerge simultaneously, 
since the retinal sensitivity is not greater for one pair of letters than for 
another. That the pairs of letters did emerge in sequence indicates a “lag” 
in integration. Such a “lag” clearly implies a far more complex process 
than can be explained on the basis of known retinal physiology. 


(3) Effect of Flash Duration.—Reference to the legend in Fig. 11 indicates 
that, for the subject J. C., the flash duration was 8-25 msec. when the ratio 
was 1, and was 15-1 msec. when the ratio was 21. Although the major 
variable was the change in the ratio L.I./S.I., it was nevertheless observed 
that at each point in the curve the flash duration had a slightly different 
value. To be certain of the meaning of the curve the effect of this slight 
variation in flash duration must first be determined. 

Figs 8 and 9 show the mechanism by which flash duration was altered. 
The alteration of the position of the light beam relative to the disk produced 
three different changes in the stimulus pattern: 


(i) It changed the flash duration itself—the primary objective. 
(ii) It unavoidably altered the ratio of L.I./S.I. 
(iii) It necessarily changed the brightness of the scene at the stage of 
flicker fusion. 


The importance of the ratio L.I./S.I. has been discussed. It is now useful 
to separate out the effects of flash duration and brightness, which, in the 
equipment used, were linked variables. 

The brightness of a light the beam of which is interrupted by a sectored disk 
will depend on the ratio of total transmission time to total non-transmission 
time. In a disk which has one transparent sector of 360° in width, the 
brightness will be that of the 36-watt lamp and we can arbitrarily call this 
one unit of light flux. In another disk with one sector of 3° width, the total 
light reaching the eye will be 3/360th (or 1/120th) of the full illumination 
(Fig. 13, Curve A, overleaf). 

A disk with one sector of 45° width produced Curve B (Fig. 13) with 
45/360th (or 1/8th) of the full illumination. Using a disk with four 
open sectors of 3° each (Curve C), the total light was 12/360th (or 1/30th) 
of the total light flux. The increase in brightness produced by a prolonged 
flash duration could nt possibly be the sole explanation for the position 
of Curve B relative to Curve C. If brightness were the only significant 
result of increasing flash duration, Curve B should have fallen in the region 
of the hypothetical Curve D. From the actual position of Curve B, it must 
be assumed that increasing flash duration had an influence on the duration 
of the S.I. opposite to that exerted on the S.I. by the factor of brightness 
per se. In Curve A the average flash duration was 3-5 msec., in Curve B 
it was 7 msec., and in Curve C it was 42 msec. These two factors, brightness 
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Curve A: 1 sector open, 3° flash of 3-5 msec. 35 (or z45) light flux. 
Curve B:'1 sector open, 45° flash of 7 msec. 45, (or 4) light flux. 
Curve C: 4 sectors open, 3° flash of 42 msec. 343; (or 35) light flux. 
Curve D: Hypothetical curve for 4 light flux. 


B 


Fic. 13.—Effect of changing flash duration contrasted with effect of changing total brightness. 
The effect of increasing brightness is distinct from the effect of increasing pulse duration. 


of scene and duration of flash, are variables which will cause the basic curve 
(Fig. 11) to deviate in opposite directions. 

The variation in flash duration from one end of the curve (Fig. 11) to the 
other was from 8-25 to 15-1 msec. (less than 100 per cent. increase). This 
variation could hardly have affected the position of the curve, since an 
increase in flash duration of 1200 per cent. (from 3-5 to 42 msec. in Fig. 13) 
had so small an effect on the S.I. when compared with the large effect due 
to the change in the ratio S.I./L.I. 


Summary 

(1) A scene flashed in one eye sets up a percept somewhere within the 
visual system which persists for a measurable period of time (maximum S.I.) 
and can later be utilized by the brain for a more complex integrative process 
—-stereoscopic fusion. This is memory—specifically memory of the positions 
of three letters in relation to each other and to the fovea centralis. This 
is a memory of the positions of various objects in the coordinate system of 
each retina. Even a brief recall of the coordinate values of such a monocular 
stimulation cannot properly be called “parallactic merthory”, since parallactic 
information cannot be obtained by one eye. Parallax is determined from 
the perceptual data of both eyes and these raw data must be “‘recorded” 
according to some inherent coordinate system. 

(2) Ifa slightly different coordinate stimulus is presented to the second eye 
within the necessary time interval (maximum S.I.), the brain will still be able 
to fuse it with the retinal coordinates of the letters flashed to the first eye, 
and this will result in a sense of depth. 
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(3) The period of time after which the first percept has decayed to such 
an extent that it can no longer be used for fusion was found to range from 
6 to 13 msec.—if the visual stimulus were limited to a single “‘couplet” of 
flashes. 

(4) If a series of subliminal stimuli are used, this interval is dependent on 
the time before the next cycle of “couplets” begins. The decay period is 
related to the interval between the “‘refresher” stimuli. If the refresher 
stimulus arrives after a short period and is frequently repeated, the brain 
can use the first percept for a longer period of time than would otherwise 
be possible. In physiological terms, the duration of the useful memory of 
the first percept depends on the temporal summation of stimuli within the 
system. 

(5) This temporal summation is not a retinal function, but is probably an 
aspect of the central mechanism of binocular stereoscopic fusion. This is in 
contrast to the phenomenon of flicker fusion, in which the major locus of 
the summation process resides in the retinal neurones rather than in the 
brain. Although the phenomenon of retinal persistence must influence all 
visual perception, there is here a further physiological process, with charac- 
teristics of its own which cannot be explained on the basis of known retinal 
physiology. 

(6) The amount of light reaching the eyes and the duration of the exposure 
are also variables, but of less importance. They have been shown to act in 
opposite directions. 

(7) The shape of the curve of temporal summation is hyperbolic in form 
and resembles the “learning” curves produced in psychological experiments. 

(8) The original purpose of this experiment was to show that stereoscopic 
vision or binocular fusion results from alternating “attention” by the brain 
to the retinal images from the two eyes. It was expected by this technique 
to show that the “Short Interval’? would have a fixed value which might 
represent the time interval (multiple or submultiple) between the recurrent 
sweeps of a scanning mechanism. It was hypothesised that, if the short 
interval were made either slightly shorter or slightly longer, it would destroy 
stereoscopy by an interference phenomenon. This, however, is obviously 
not the case. Extending the short interval does indeed abolish stereoscopy 
but shortening it does not alter stereoscopy. In addition, the short interval 
was found to be a variable factor and not a fixed value in the conditions of 
repetitive stimulation. It was not possible either to affirm or to deny the 
existence of a scanning mechanism by this technique. 

(9) The experiment has shown that the temporal summation, previously 
described in ‘“‘simple” internuncial pools, exists in a similar form for such 
“higher” or more complex integrative actions of the nervous system as 
stereoscopic fusion. 


I should like to thank the Directors of the National Foundation for Infantile Paralysis for 
their support; Dr. E. A. Carmichael for his help and encouragement, and for permission to use 
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the facilities of the Neurological Research Unit of the Medical Research Council; Mr. John 
Cooper whose technical aid was invaluable; Mr. Richard Vandersteen for his illustrations; and 
the subjects, who, by their cooperation and patience, made this whole study possible. 
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MOBIUS’S SYNDROME* 


BY 


HOWARD REED? anp WALLACE GRANTt{ 
Children’s Hospital, Winnipeg, Canada 


Various terms have been applied to this condition: Mébius’s syndrome, 
congenital facial diplegia, congenital oculo-facial paralysis, nuclear agenesis, 
and congenital nuclear aplasia. It was originally described by von Graefe 
(1880), Harlan (1881), and Chisolm (1882). Mdbius (1892) collected 43 
cases of congenital and acquired cranial nerve palsies and classified them into 
six groups. One group consisted of six cases of bilateral abducens and 
facial nerve palsies. Since then Mébius’s name has been associated with this 
condition. 

It is relatively uncommon and its bizarre association of lesions may cause 
_ affected children to be taken to a paediatrician, an orthopaedic surgeon, an 
ophthalmologist, or a child psychiatrist. The purposes of the present paper 
are to record three more cases of this rare condition, to report the absence 
of any association with Rh incompatibility, and to suggest that the clue to 
its aetiology may lie in a more detailed investigation of pregnancy histories. 

A typical case of Mébius’s syndrome shows the following features: 


(1) Bilateral Facial Palsy.—This is the most obvious feature and it may or may 
not be complete. If it is not complete the lower part of the face is usually less 
affected than the upper. This is unlike a supranuclear facial palsy in which the 
upper part of the face escapes, nor does it resemble a nerve trunk lesion in which 
the whole side of the face is equally affected. 

Another feature characteristic of this condition is the absence of the sagging 
of the facial tissues, which is so disfiguring a feature of acquired seventh-nerve 
palsies. If the flesh of the cheek is palpated between finger and thumb it feels 
peculiarly thin. Contraction of the facial muscles, like that which occurs in cases 
of Bell’s palsy with recovery, is never seen. 

Invariably there is a history of sucking and feeding problems in infancy. 
Dribbling tends to persist into childhood, and when the child is eating, food tends 
to lodge in the cheeks and has to be pushed out with the fingers. 

The orbicularis oculi muscle is defective so that there is incomplete closure of 
the lids in sleep, infrequent blinking, tearing, and a tendency to a recurrent low- 
grade kerato-conjunctivitis from exposure. 

(2) Absence of Abduction of either eye beyond the mid-line, and palsy of the 
horizontal gaze, so that when looking to either side the child must turn the head. 

(3) Convergence.—This is usually present but defective. The pupils constrict 
normally during convergence. 

(4) Vertical Gaze.—Movements are normal and Bell’s phenomenon is intact. 


(5) Convergent Strabismus is occasionally present. 


* Received for publication, June 3, 1957. 
Ophthalmologist, Winnipeg Clinic, a 
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(6) Other Cranial Nerves may be affected. The hypoglossal nerve may be 
involved so that the tongue is shrunken and relatively immobile. The motor root 
of the trigeminal nerve may be affected so that the child has a weak bite. The 
movements of the soft palate may be defective. 


(7) Other Developmental Anomalies which occur less commonly are micro- 
gnathos, polydactyly, talipes, haemangiomata, and absent pectoralis muscle, and 
absent breast. 


(8) Mental Deficiency is often present. 
Case Reports 


Case 1, a girl aged 4 years, was first seen at the Children’s Hospital at the age of 20 weeks. 
This was the mother’s first pregnancy at the age of 27. The father was healthy and there 
was no consanguinity or history of any familial deformities. 

During the first 2 months of the pregnancy the mother had considerable nausea and 
on one occasion in the second month she fell downstairs. The pregnancy and birth 
were otherwise normal. The birth weight was 6 pounds 13 ounces. No jaundice or 
convulsions occurred but from birth there were feeding difficulties. Sucking was per- 
formed by compressing the nipple between tongue and palate without any use of the lips. 

At the age of 5 months she was seen by Dr. I. H. Beckman of the Children’s Hospital 
who reported: 

The fundi and media are normal. She has a convergent squint which appears to be due to 
spasm or fibrosis of the internal recti. 

At this time one drop of atropine 0-5 per cent. was instilled into each eye and it caused 
a severe reaction and a temperature of 101° F. 

Examination.—At 4 years of age the visual acuity in each eye was 20/30 by the illiterate E 
test. The pupillary reactions and fundi were normal. An alternating esotropia of 5° 
was present. Examination of ocular motility revealed normal vertical elevation and 
depression. Convergence was present but limited. The patient was unable to abduct 
either eye beyond the mid-line, and when asked to follow a light to one side she some- 
times made a great effort and by exercising convergence was able to follow the light a 
short way with the adducting eye (Fig. la-/, opposite). Bell’s phenomenon was normal. 

There was no facial expression at all and although the patient laughed, the sounds of 
laughter were not accompanied by any change in facial expression: There was some 
paralysis and atrophy of the left side of the tongue. She was considered to be slightly 
retarded mentally but she was most co-operative for so young a child. 

No haemangiomata were seen. The feet tended to adopt a position of excessive 
pronation in repose but there was no limitation of dorsiflexion of the foot. The parents 
said that she was unable to run and that she stumbled readily. 

Feeding was still a problem. Food tended to stick in the space between teeth and 
cheeks and chewing was difficult. The parents said that having a meal was an effort 
for her. There was some micrognathos. 

X-ray Examination.—The skull showed no saints: 

Electro-encephalogram.—Intrusion of abnormal forms into an otherwise normal record 
were seen. These patterns were readily suppressed by arousal stimuli and probably arose 
in subcortical systems. 


Blood Group: Mother O;CcDee; 
Patient, A;CcDee. 
No antibodies other than normal anti-A and B were demonstrable in the mother’s 


serum. 


\ 
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Fic. 1(a)—Case 1, looking Fic. 1(6)-—Case 1, attempted Fic. 1(c)—Case 1, attempted 


straight ahead. dextroversion, resulting in  laevoversion, resulting in slight 
slight convergence. convergence. Some pupillary 
constriction can be seen. 


Fic. 1(d).—Case 1, supraver- Fic. 1(e).—Case 1, infraver- Fic. 1(f).—Case 1, eyes closed. 

sion. sion. The closure is incomplete and 
Bell’s phenomenon can be 
seen to be normal. 


Case 2, a boy aged 9, was first seen at the age of 54 years at the Children’s Hospital. 
The mother also had a normal son, 4 years older than the patient, and she herself was 34 
years old when the patient was born. There was no consanguinity nor any family history 
of facial weakness or abnormal eye conditions. The mother stated that she vomited all 
through this pregnancy but was well all through the first. The birth was normal. No 
jaundice or convulsions occurred after birth, but there were considerable feeding difficulties. 


Examination.—Al\\ facial movements were absent. The tongue was small and shrivelled 
indicating a bilateral hypoglossal palsy. There was some palatal paralysis and moderate 
micrognathos. A right talipes equinovarus was present and the patient was severely 
mentally retarded. He was unable to run and walked with a slow gait in which limb 
movements seemed restricted in range. 

The visual acuity could not be recorded because of the poor mentality. The pupillary 
reactions to light and the ocular fundi were normal. His eyes were almost fixed in a con- 
vergent position at about 25° (Fig. 2, overleaf). Neither eye was able to abduct beyond 
the mid-line and adduction was limited to a few degrees. The eyes appeared to show no 
power of convergence. Objects in the right field were watched with the left eye, and 
the right eye was used for the left field. Moving objects were followed by moving the 
head. Elevation and depression were normal and Bell’s phenomenon was present. 


The parents stated that he blinked infrequently and that tearing was a constant problem. 


X-ray Examination.—The skull was normal. 


| 
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Electro-encephalogram.—Normal. 
Blood Group: Mother, A;CcDee; 
Patient, A;CcDee. 

No antibodies other than normal anti-B were demonstrable in the mother’s serum. 

The question of surgical correction of the strabismus was discussed. At first it was 
considered unnecessary because the child was so mentally retarded, but the parents were 
anxious to have the boy’s eyes straightened because his elder brother was constantly 
being involved in fights with other children who commented on the younger brother’s 
cross-eyed appearance. 

On February 18, 1957, under eiinecel anaesthesia the forced duction test in both eyes 
showed that the movements of elevation, depression, and adduction were free, but that 
abduction was markedly limited by contracture of the medial rectus. When exposed 
the lateral rectus looked like a fibrous band. The medial rectus was thickened and 
contracted and had no elasticity. The-insertions appeared to be normal in situation, 
and no anomalous check ligaments were seen. 

A 4mm. recession of the left medial rectus and a 4-mm. resection of the left lateral 
rectus were performed. The piece of lateral rectus was sent for microscopy. _ 

Dr. J. Hoogstraten, pathologist to the Children’s Hospital, reported that microscopical 
examination showed “fascicles of dense fibrous tissue resembling tendon or fascia. No 
muscle fibres were seen. There was no inflammatory infiltrate.” 

On April 23, 1957, the right eye was operated upon. When the right medial rectus 
was exposed, it was found to be tightly contracted. No abnormal fascial bands were 
seen. A 5-mm. recession was performed. 


Fic. 2.—Case 2, the patient Fic. mp ga 3, looking. Fic. 3(6).—Case 3, supraver- 
was too mentally defective straight ahead sion. The patient would not 
to be able to co-operate in co-operate for other photo- 
any way. : graphs 


Case 3, a girl aged 24 years, was first seen at the age of 4 months. She was the mother’s 
second child but by a different father from the first child. The older child was normal. 
There was no consanguinity. Attacks of vaginal bleeding lasting about 2 days had 
occurred every 10 to 14 days during the first 4 months of pregnancy. No other illnesses 
occurred during the pregnancy. 

The birth was normai. Feeding difficulties were experienced from the beginning, but 
there was no jaundice and no convulsions. 


Examination.—The child had bilateral facial palsy, but when she cried or laughed a 
faint naso-labial fold appeared on the right side. The tongue was small, relatively 
immobile, and shrivelled on the left side. 

No strabismus was present. She was unable to perform ocular conjugate movements 
to either side or to abduct either eye beyond the mid-line, but vertical elevation and 
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depression and some power of convergence were present. The pupillary reactions and 


Bell’s phenomenon were normal (Fig. 3a, 6). 
She was moderately mentally retarded. She had difficulty in chewing and had a 


“cross-bite” to the right suggesting some weakness of the motor division of the tri- 
geminal nerve. Micrognathos was marked and she had bilateral talipes equinovarus. 
Four haemangiomata were present in the following situations: the right side of the neck, 
the left side of the trunk, the right buttock, and the left big toe. 

X-ray Examination.—The skull was normal. 

Electro-encephalogram.—Normal. 

Blood Group: Mother, A;CcDEe; 

Patient, O;CcDe. 


No antibodies other than normal anti-B were demonstrable in the mother’s serum. 


Discussion 
The site of the primary lesion and the aetiology of Mébius’s syndrome are 


still not known, although the condition has been recognized for 75 years. 
Kunn (1895) advanced the view that these lesions were due to failure of the 
nuclei to develop, i.e. nuclear aplasia. 

It is obvious that MObius’s syndrome is an intra-uterine developmental 
defect, but it is not known whether hypoplasia of the muscles of the face 
and other affected sites is the primary defect so that the poor development 
of the nerves and cranial nuclei are secondary, or whether the cranial nuclear 
maldevelopment is the primary lesion and the muscular hypoplasia is 
secondary (Leszynsky, 1897). 


Pathological Findings.—Four pathological studies have been reported 
(Huebner, 1900; Rainy and Fowler, 1903; Spatz and Ullrich, 1931; Balint, 
1936). All four cases showed hypoplasia of the affected cranial nerve nuclei 
and nerve trunks. 

Huebner (1900) reported a finding in his case which may be of significance: 
that the posterior longitudinal bundle was absent or at least very hypoplastic. 

Henderson (1939) considered that the first three cases suggested primary 
nuclear hypoplasia, whilst Balint’s case might have been due to intrapartum 
haemorrhage. But these studies do not necessarily indicate that cranial 
nuclear hypoplasia is the primary lesion because failure of development of 
the muscles would give rise to a secondary anes of the cranial nuclei 


and nerves supplying them. 


Relation to Duane’s Retraction Syndrome.—Ford (1952) considers that 
MObius’s syndrome is related to Duane’s syndrome and that it is a primary 
muscle defect. Bedrossian and Lachman (1956) operated upon a patient 
with this condition and found that the medial and lateral recti were inserted 
more posteriorly than is normal and that Tenon’s capsule was abnormally 
thickened. They therefore concluded that in their case the primary lesion 
was a peripheral muscular defect. But the finding of peripheral abnormalities 
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does not necessarily indicate that the peripheral lesion is the primary defect, 
for it may be secondary to a primary central defect. 

Duane’s syndrome is typically unilateral and usually affects the left eye. 
The patient can rotate both eyes in conjugate gaze to the side opposite to 
the affected eye, and even in the rare cases of bilateral Duane’s syndrome 
the patient can rotate or adduct each eye towards the opposite side. At 
operation it has been shown that the condition is due to abnormal tissue 
bands tethering the eyeball or to fibrosis of the lateral rectus muscle. 

Gundersen (1957) has operated on a number of these cases. At operation 
he found that the lateral rectus appeared to be normal whilst the medial 
rectus was adherent to the medial wall of the orbit. Histologically, both 
recti were normal. 

Scobee (1952) classified Duane’s syndrome into two types; — 

(1) The lateral rectus is replaced with fibrous tissue. 

(2) The medial rectus has abnormal fascial bands which tether the eyeball 
and prevent abduction. 

There is general agreement that Duane’s syndrome is due to a primary 
local anomaly of muscle and fascia. No other muscles supplied by cranial 
nerves are affected nor are other general developmental anomalies or mental 
deficiency associated with this condition, as they are with MObius’s syndrome. 

In the typical case of Mébius’s syndrome, there appears to be a horizontal 
gaze palsy. Looking to either side is achieved by movements of the head 
although convergence and elevation and depression are present. Bell’s 
phenomenon is always normal. 

It is true that several cases of Mdbius’s syndrome have been reported in 
which there has been marked strabismus resembling a strabismus fixus. 
In our Case 2, there was a marked contracture of each medial rectus muscle, 
but there were no anomalous fascial bands. Abnormal tethering is the rule 
in Duane’s syndrome, but it does not appear to be so in MO6bius’s syndrome. 
Bilateral hypoplasia of numerous muscles supplied by cranial nerves is 
characteristic of M6bius’s syndrome, whilst in Duane’s syndrome only one 
muscle is usually affected. . 

Breinin (1957a, b) carried out electromyography in two cases of Duane’s 

syndrome, and found almost complete absence of electrical response in the 
affected lateral rectus in each case. He also carried out electromyography 
in one case of Mébius’s syndrome and was unable to obtain any electrical 
response from the affected muscles. We consider that these facts support 
the orthodox view that cranial nuclear agenesis is the essential lesion in 
MoObius’s syndrome. 
Relation to Ocular Motor Apraxia.—This interesting condition has only 
recently been recognized. It hasa slight resemblance to MGbius’s syndrome 
in that there is a palsy of voluntary horizontal gaze. Conjugate horizontal 
movements, however, can be made involuntarily. 
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Alfano (1955) thought that in this condition the lesion was situated in the 
middle frontal gyrus. But he argued this on theoretical grounds and, in 
fact, his case had an occipital encephalocoele which was removed. Reed 
and Israels (1956) did not accept his localization. They pointed out that 
the condition resembled the type of horizontal gaze palsy classified as the 
‘Oppenheim type by Kestenbaum (1947), who considered that there was no 
anatomical or pathological basis for deciding the localization of the lesion - 
in this type of palsy. 

However, the child reported by Reed and Israels had a normal intelligence 
quotient and the electro-encephalogram indicated “involvement of sub- 
cortical systems associated with the occipital areas’. It seems, therefore, 
that the lesion in ocular motor apraxia is a supranuclear one, probably in 
the mid-brain in the medial longitudinal bundle (posterior longitudinal 
fasciculus). ; 


It is perhaps significant that Huebner reported an almost complete absence 
of the medial longitudinal bundle in his case of M6bius’s syndrome. 

This structure is unlikely to degenerate to the point of being almost absent 
as a result of a primary muscle hypoplasia with secondary degeneration of 

the nerve trunks. This finding of Huebner gives further support to the 
theory that nuclear agenesis is the essential feature of Mébius’s syndrome 
and to the clinical impression that the defective horizontal movements of 
these patients are more of the nature of gaze palsies than due to local 
musculo-fascial anomalies. 

In addition to the ocular anomaly the case of ocular motor apraxia reported 
by Reed and Israels exhibited generalized defects of coordination. We con- 
sider that ocular motor apraxia is more closely related to Mébius’s syndrome 
than is Duane’s syndrome. 


Site of Primary Lesion in Mébius’s Syndrome.—The fact that the term nuclear 
agenesis has been so generally applied to Mobius’s syndrome is an indication 
of the general belief that the muscular manifestations are due to a failure 
of development of the cranial nuclei. 

Duke-Elder (1949) considers that this condition is due to developmental 
defects of the cranial nuclei and the posterior longitudinal bundle, and we 
feel there is no reason to question this widely-held opinion. 

The cranial nuclei affected in MGbius’s syndrome are those of the abducens, 
facial, motor division of the trigeminal, and the hypoglossal nerves. These 
nuclei all lie in close proximity in the floor of the fourth ventricle. It is 
difficult to accept so close an association as being merely fortuitous. It is easy 
to conceive a noxious influence acting upon the motor nuclei in such a 
relatively restricted area. But the association with anomalies such as talipes, 
haemangiomata, and absent breast is more difficult to understand. 
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Action of Noxious Influences upon the Embryo.— During the last three decades. 
it has been shown repeatedly that the tissues which grow most rapidly 
in the embryo are those which are most likely to be affected by noxious. 
influences. Stockard (1921) suggested that it was the time of action rather 
than the type of noxa which decided the nature of the resulting lesions. 
For three decades this has been the accepted teaching. But recently 
Duraiswami (1955) injected different substances, such as insulin, cortone 
acetate, 3-acetylpyridine, and lead nitrate, into developing hens’ eggs. He 
found that although the technique, time of injection, and method of incuba- 
tion were the same, different malformations were produced. These experi- 
ments suggest that, although they may act at the same stage of development, 
different teratogenic agents may produce different specific anomalies. 

It appears that the cranial nuclei which are affected in MObius’s syndrome 
undergo their most rapid development about the fourth and fifth weeks of 
intra-uterine life, i.e. at the 10-mm. stage (Keibel and Mall, 1912). It seems 
likely therefore that MGbius’s syndrome may be caused by the action of a 
noxious agent,at this period when the mother is barely aware that she is 
pregnant and hence less likely to remember a minor illness when questioned 
after the birth of the child. 

It is perhaps significant that so few of the reports of Mdbius’s syndrome i in 
the literature include any mention of a pregnancy history. 


Noxa causing Multiple Defects in the Embryo.—It has been shown that 
irradiation and injection of pitressin or adrenaline to pregnant female mice 
may cause the development of subcutaneous blebs in the embryos. These 
blebs result from cerebro-spinal fluid escaping from the fourth ventricle and 
travelling along planes of least resistance to the subcutaneous tissues of the 
back and limbs and so causing multiple scattered lesions throughout the 
body (Bagg and Little, 1924; Bagg, 1929; Ullrich, 1949; Jost, 1953). 

The multiple congenital defects which may result from maternal rubella 
have become well known since they were first recognized by Gregg (1944). 
It has been shown that measles and possibly influenza in the mother at the 
appropriate time of pregnancy may produce a rubella-like association of 
lesions. Reed, Briggs, and Martin (1955) reported a similar case following 
attempted abortion by taking an excessive quantity of quinine at about the 
end of the third month of pregnancy. 

Ingalls (1956) mentioned three cases in which a mongoloid child followed 
trauma towards the end of the second month of pregnancy. In one case 
the mother suffered carbon monoxide poisoning, another was involved in a 
head-on car accident, and the third had a tooth extraction under gas-oxygen 
anaesthesia. He pointed out that in mongolism, the nasal bones, the 
phalanges of the little finger, and the cardiac septum are characteristically 
stunted, all widely diverse tissues. 

MObius’s syndrome may be associated with club feet, haemangiomata, 
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micrognathos, absent breast, and mental retardation. Other cranial nerves 
besides the abducens and facial nerves may also be involved. The fact that 
this condition has so many diverse manifestations is therefore no argument 
against its being caused by noxa acting upon the embryo. 


Other Aetiological Factors.—Heredity appears to play no part in this con- 
dition despite a suggestive history in a few cases (Danis, 1945). 

Unger, Bork, and Marget (1956) have recently described three cases of 
congenital abducens palsy which followed neonatal jaundice due to Rh- 
incompatibility. In our cases, however, there was no history of neonatal 
jaundice and the blood tests showed that no Rh-incompatibility was present. 


Pregnancy History.—It seems probable that if a syndrome of this type is to 
occur, the noxa must act upon the embryo at about the end of the first 
month or the beginning of the second month. In our three cases the preg- 
nancy histories seem to be significant. The mother of the first child had a 
severe fall during the second month. Vomiting occurred throughout the 
pregnancy in the second case and the mother emphasized that it was unlike 
her first pregnancy in this respect. In the third case, vaginal bleeding 
occurred during the first 4 months. These facts may or may not be of 
significance, but it seems to us that the study of the pregnancy history offers 
the best hope of discovering the cause of this condition. 


Summary 


(1) The essential features of Mobius’s syndrome are reviewed. 

(2) Three cases of the condition are reported. 

(3) The essential nature of the lesions are discussed. It is ‘Scibhidii 
that cranial nuclear agenesis is the most acceptable concept. 

(4) The aetiology of the condition is discussed. 

(5) It is suggested that more careful pregnancy —e may shed 
light on this problem. 


Dr. Bruce Chown of the Rh Laboratory of Winnipeg kindly supplied the information concerning 
the blood groups of patients and mothers. The electro-encephalographic reports were obtained 
through the courtesy of Dr. M. G. Saunders of the E.E.G. Department of the Winnipeg General 
Hospital. 

We wish to thank Dr. Walter Zingg of the Surgical Department of the University of Manitoba 
for much help in translating original articles and Mr. John Teal for his kindness in taking the 
photographs of our patients. 
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THIS CHART shows the wide rangeof gram- 
positive and gram-negative organisms jointly 
covered by neomycin and bacitracin. Combined 
in Neobacrin, both antibiotics in most cases 
are lethal to the bacteria, not merely inhibitory. 


Gram-Negative Organisms Bacitracin |Neomycin 


: Aerobacter aerogenes R 
Klebsiella pneumoniae R 

Neisseria gonorrhoeae s 

‘Trade Mark Proteus vulgaris 


Pseudomonas aeruginosa 


Gram-Positive Organisms Bacitracin 
Clostridium perfringens 
Clostridium sporogenes 


Corynebacterium diphtheriae 


Corynebacterium diphtheroides 
Diplococcus pneumoniae 

? Staphylococcus albus 
Staphylococcus aureus 


Streptococcus pyogenes 
Streptococcus viridans 


the wide-r ange KEY: S—Sensitive, MS—Moderately sensitive, 


R—Resistant. All sensitivities may be increased 
by the synergistic action of both agents. 


antibiotic ointment 


s In every way Neobacrin is the antibiotic oint- 

ment of choice for everyday treatment of com- 
with mon eye infections. The most important 
reason why it is so useful is that neither of 
its component antibiotics is likely to cause 
sensitisation—a distinct possibility with many 


a 
mn [ fi | HH al of the antibiotics that are used systemically as 
well as locally. 


INDICATIONS 
IS 0 Superficial Infections of the Eye 
Conjunctivitis 


Blepharitis 


sensitisation | 


BB 


PRESENTATION ‘ 
34 gram tube (with ophthalmic nozzle. 


Each gram of NEOBACRIN contains 5 mg. neo- 

mycin sulphate and 500 units zinc bacitracin in 

bland paraffin base. 

GLAXO LABORATORIES LTD. GREENFORD, MIDDLESEX. BYRon 3434 
Subsidiary Companies or Agents in most countries 
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AMSLER 


CHARTS 
MANUAL 


These charts, designed by Professor Marc Amsler of Zirich, make it poss- 
ible to detect, localise, and analyse the visual functional disturbances which 
accompany the beginning and evolution of maculopathies. (The word 
maculopathy,’’ analogous to retinopathy,”’ is used by Professor Amsler 
to express all pathological conditions of the macula). Many functional dis- 
turbances affecting the central and paracentral region of the field escape 


the usual quantitative test of central vision since it does not really bring 
into account the quality of the visual trouble. By means of these charts and 


the method and technique of examination described by Professor Amsler 
such qualitative measurements are easily made. 


Seven charts in substantially bound book with set of 50 recording charts on tear-off 
pad, and full instructions for their use by Professor Amsler. 


Note.—Spanish, French and German editions are now available at same price. 
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ROLE OF FAT EMBOLI IN DIABETIC 
RETINOPATHY * 


BY 


Cc. A. G. COOK 
Department of Pathology, Institute of Ophthalmology, University of London 


THE association between diabetes mellitus and disturbance of fat metabolism 
has long been recognized, and the lipoidal nature of the diabetic vascular 
changes has been emphasized by many workers particularly with reference 
to the retinal and renal changes. It is only in recent years, however, that 
fat emboli have been reported in association with diabetic vascular disease. 
Thus Wilens, Elster, and Baker (1951) demonstrated that the deposition of 
fat in the lesions of diabetic glomerulosclerosis is directly proportional to 
the severity of the renal involvement. Hartroft (1955) found that fat emboli 
in choline-deficient rats eventually gave rise to glomerular lesions resembling 
human diabetic glomerulosclerosis, and Kent (1955) showed that fat emboli 
indistinguishable from the traumatic variety were to be found much more 
frequently in diabetics than in non-diabetics. 

Retinal vascular lesions following traumatic fat embolism were reported 
by Czerny (1875), but the possibility that a similar process might play a part 
in the pathogenesis of diabetic retinopathy has attracted little attention, 
although it is noteworthy that Morgan (1949) reported that a case of 
traumatic fat embolism showed a fundus picture not unlike that occasionally 
seen in the diabetic, and that Urbanek (4933) remarked upon the similarity 
of the ophthalmoscopic picture seen after fat embolism to that in senile 
diabetics with arteriosclerosis. 

In view of these facts, the present investigation was undertaken to examine 
microscopically the retinal and renal lesions produced by experimental fat 
emboli in an attempt to evaluate their possible role in the pathogenesis of 
diabetic vascular disease. 


Material and Methods 


A total of eighteen cats received bi-weekly intravenous injections of fat (1 ml./kg. 
bodyweight) over a period varying from one week to 2 months. The time interval 
elapsing between the last injection and the immediate post-mortem examination of 
the retina and kidney also varied from 2 hours to 6 months. Although four 
varieties of fat were used in different animals (olive oil, arachis oil, and animal fat 


derived from both the cat and rabbit), no histological differences were noted in 
either the retinal or renal lesions produced by them. 


* Received for publication July 16, 1957. 
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Findings 
Retinae examined within 6 hours of a single intravenous injection of fat 
show that practically the entire retinal arteriolar and capillary bed is filled 
with a mass of fat disposed in the form of long columns in some vessels and 
globules of varying size in others. In the latter cases, sharply circumscribed 
extra-vascular aggregations of fat may be seen in the immediately adjacent 
retinal stroma (Fig. 1). 


Fic. 1.—Aggregations of fat within 
the distended arteriolar lumen with 


localized fatty infiltration into the 


adjacent retinal tissues. x 166. 


In the retinae of animals which had received eight injections of fat, a marked 
feature was the impaction of isolated fatty globules within the capillary lumen 
to form multiple localized capillary dilatations, which in many cases were 
surrounded by a perivascular mantle of fat (Figs 2 and 3, opposite). 
Although these superficially resembled capillary micro-aneurysms, it must 
be emphasized that in none of these lesions was any histological evidence 
of change in the vessel wall found. 

Retinae examined after twelve fat injections show that both the intra- and 
extravascular fatty deposits tend to become progressively more numerous. 
There were in addition scattered localized areas of retina showing complete 
capillary collapse, in some of which small partially absorbed haemorrhages. 
were visible. The most noteworthy feature at this stage, however, was the 
presence of multiple minute fatty globules in both the perivascular spaces 
of the larger arterioles and also within the arteriolar walls themselves. 

A finding of considerable interest was noted in the retinae examined 
6 months after the last fat injection. Even after this period scattered intra- 
capillary and extracapillary deposits of fat were still visible, the former in 


Ca 
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Fic. 2.—Retinal capillaries injected 
withIndianink. Isolated fat globules 
are visible both within the capillary 
lumen and in the perivascular spaces. 


Fic. 3.—Retinal capillaries ; injected 
with Indian ink. Isolated fat globules 
are visible both within the capillary 
in the perivascular spaces. 
x 


some cases associated with a marked localized capillary dilatation. The 
deposits along the arterioles however, had completely disappeared and 
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although the fatty deposits were in some areas associated with a localized 
zone of capillary collapse, no evidence of degenerative change in any of the 
capillary walls was apparent. 

The renal embolic lesions produced in this investigation consisted essen- 
tially of multiple sharply-circumscribed globules of fat impacted within the 
glomerular capillaries (Fig. 4). The histological appearances of these 
glomerular lesions were quite unlike those of diabetic glomerulosclerosis, for 
not only were the glomerular capillary walls intact but there was also a 
complete absence of the glomerular nodules pathognomonic of the human 
renal lesion. 


Fic. 4.—Renal glomerulus showing multiple fat globules. x 510. 


Di 

Whilst circumstantial evidence can be.adduced directly associating the 
retinal and renal lesions of diabetes with a disturbance of fat metabolism, 
the findings of this investigation do not support the hypothesis that such 
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lesions can be produced by fat embolism alone. Although the experi- 
mentally induced retinal lesions may superficially resemble the diabetic 
micro-aneurysm, the lack of degenerative and infiltrative changes of the 
capillary wall must sharply differentiate such inert capillary dilatations from 
those associated with diabetic vascular disease. These results, however, do 
not preclude the possibility that the lipoid constituents of the retinal and 
renal lesions may be directly due to a deposition of plasma fat in a different 
physico-chemical form than that used in these experiments. Indeed, such 
a mechanism is possibly suggested by the work of Keiding, Mann, Root, 
Lawry, and Marble (1952), who found a superficial relationship between the 
presence of diabetic retinopathy lesions and the elevation in the plasma of 
macromolecular lipoproteins of the Sf 12-20 class as identified by the ultra- 
centrifuge. 

It must be emphasized, however, that such a postulate as yet entirely lacks 
either clinical or experimental confirmation, but further investigation into 
this aspect of the problem might well result in a most valuable addition to 
our as yet fragmentary knowledge of the complex factors involved. 
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COMBINED ACTION OF DIAMOX AND POTASSIUM 
BICARBONATE IN THE TREATMENT OF 
CHRONIC GLAUCOMA* 


BY 


D. A. CAMPBELL, M. JONES, N. E. A. RENNER, AND E. L. TONKS © 
From the Research Department, Birmingham and Midland Eye Hospital 


Ir has been well established that Diamox causes excretion of cations, 
especially sodium and potassium, and that in conditions of sodium depletion 
potassium may be excreted in place of sodium (Milne, 1956). In fact the 
administration of potassium bicarbonate will increase the systemic effects 
of Diamox. 

We have already drawn attention to the correlation between cation excre- 
tion and fall in intra-ocular pressure after Diamox (Campbell, Jones, and 
Tonks, 1956), and were therefore interested to discover whether potassium 
bicarbonate would have a potentiating effect on the action of Diamox in 
cases of chronic glaucoma. 

In common with other observers (Becker and Middleton, 1955; Kupfer, 
Lawrence, and Linnér, 1955), we have noticed that patients under treatment 
’ with Diamox often complain of paraesthesia and that this symptom is some- 
times associated with a relatively low level of blood potassium. It is interest- 
ing to note in this respect that Becker and. Middleton have reported the 
relief of paraesthesia and other side-effects by the addition of potassium 
chloride given by mouth. 

On a pharmacological basis, the continued use of Diamox could not be 
expected to be beneficial in the treatment of chronic glaucoma, since a single 
dose engenders a state of acidosis from which the body may take 2 to 3 days 
to recover (Maren and Wadsworth, 1955; Hanley and Platts, 1956). In fact, 
Arruga (1955) pointed out that, whenever Diamox has been used over long 
periods with success, it has always been employed in combination with 
miotics. It is highly probable that the latter masked the diminishing effect 
of Diamox. Our experiments were designed to elucidate this point as well 
as to investigate the effects of the addition of a potassium salt. 


Experiments 
We made a detailed study of the effect of Diamox in three patients affected 
with open angle glaucoma. They were selected from the glaucoma clinic 


* Received for publication May 17, 1957. 
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because they were unwilling to undergo any further surgical treatment, and 
their glaucoma had ceased to be controlled adequately either by miotics 
alone, or by the administration of Diamox in frequent doses (usually 250 mg. 
once or twice daily). In each patient renal function was normal. 

On admission the patients were given a uniform diet as described previously 
(Campbell, Tonks, and Jones, 1956). The food and water intake was 
recorded, the sodium intake being not more than 44 mEq. in 24 hours, and 
the water intake being controlled so as to maintain a regular state of hydra- 
tion. 

The following investigations were made in sequence: 

(a) Diurnal variation of the intra-ocular pressure, in the resting state 
(mm. Hg Schiétz). 

(b) A study of the effect upon intra-ocular pressure of a daily single dose of 
250 mg. Diamox on consecutive days. 

(c) A study of the combined effect of Diamox (250 mg. daily) and potassium 
bicarbonate (1 g. three times a day) administered at 7 a.m., 2 p.m., 
and 7 p.m. 

(d) The correlation of the effects of Diamox on intra-ocular pressure with 
systemic effects, in respect of the variations in urinary volume, and 
sodium and potassium excretion. 


Case Histories 


Case 1 (Unoperated Bilateral Glaucoma) in a woman aged 72 who was under continuous. 
observation for a period of 20 months before admission. 


When first seen (5.5.54) she complained of poor visual acuity in the right eye. 


Right Eye.—Visual acuity counting fingers, not improved by glasses. Cupped disc. 
Ocular tension 56 mm. Hg. Virtually no residual field. 


Left Eye.—Visual acuity 6/18, with glasses 6/9. Normal ocular tension. Full field. 


Intra-ocular pressure in the right eye responded to 1 per cent. eserine drops, and one 
week later the ocular tension was 28 mm. Hg in the right eye and 32 mm. Hg in the left 
eye. The drops were then prescribed for both eyes. Intra-ocular pressure remained. 
unchanged for 3 months, when eserine irritation developed, and the drops were changed 
to 2 per cent. pilocarpine. The intra-ocular pressure appeared to be controlled satisfac- 
torily until November, 1955, when it rose to 40 mm. Hg in the right eye. It was again 
controlled by the addition of 0-5 per cent. eserine to the 2 per cent. pilocarpine drops. 


The patient was transferred to the Glaucoma Clinic in January, 1956, when her after- 
noon records of intra-ocular pressure were found to be unexpectedly high, viz. right eye 
40, left eye 35 mm. Hg. She was given Diamox 250 mg. daily and eserine 0-5 per cent. 
in the right eye, and pilocarpine 2 per cent. in the left eye three times a day. The intra- 
ocular pressure was reduced after one week to 28 mm. Hg and at the end of a month 
to 24 mm. Hg in each eye. Diamox was then reduced to 250 mg. every other day, and 
the intra-ocular pressure was controlled for a period of 3 months. 


On May 9, 1956, she complained of severe tingling 4 hours after taking Diamox and. 
was found to have a rather low blood potassium (4-1 mEq. per cent. compared with the 
normal range of 4-4 to 5-6 mEq. per cent). The intra-ocular pressure was taken in the 
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afternoon and found to be 30 mm. Hg in each eye, and she was therefore admitted for 
fuller investigation. At this time the visual acuity in’the right eye was perception of 
light; in the left eye it was 6/9 with slight contraction of field. Both eyes still showed an 
open angle on gonioscopy. 

(a) Diurnal Variation.—Records of intra-ocular pressure were taken for a period of 
4 days with the patient at rest in bed and receiving no treatment. Fig. 1(a) shows that 
there were wide excursions in the intra-ocular pressure which tended to lessen with rest. 


(b) Effect of Diamox Alone.—There was a tendency for the intra-ocular pressure to 
rise in the late afternoon, so that Diamox (250 mg.) was given at 4 p.m. 

On the first day there was a good response, but on the second day the response was 
almost negligible (Fig. 1b), i.e. the patient very quickly became resistant. After an 
interval of 3 days Diamox again produced a response, but the intra-ocular pressure rose 
again above the initial level in less than 24 hours. 

(c) Effect of Diamox plus Potassium Bicarbonate.—The addition of potassium bicar- 
bonate 1 g. three times daily produced a well-sustained response to a daily dose of 
Diamox (Fig. 1c). The patient was discharged on this treatment without miotics. 


Fic. 1(a).—Case 1, diurnal variation in intra-ocular pressure. 
Fic. 1(6).—Case 1, diminishing effects of Diamox. 

Fic. 1(c).—Case 1, adjuvant effect of potassium bicarbonate 1 g. 
three times a day. 


right 
\\// \ 
: 
4pm 4 4pm 
TIME 
right eye 
20 
} 
5 
4pm 4pm 4pm 4pm 
TIME 
; DIAMOX AND POTASSIUM BICARBONATE j 
DIAMOX (250 mg.daily) 
40 } 
A 
Tette 
ye 
Vv 
4pm 4pm 4pm 4pm 
TIME 
\ 


TREATMENT OF CHRONIC GLAUCOMA 749 


Subsequent Progress.——Later tests were conducted as an out-patient, intra-ocular 
pressure being recorded before, and 1 hour after, a dose of Diamox, given on each 
occasion at the appropriate time (Table). 


TABLE 
PROGRESS OF CASE 1 ON DIAMOX AND POTASSIUM BICARBONATE 


Intra-Ocular Pressure (mm. Hg) 
: Time of Dose i 1 hr after Diamox 
Date a Before Diamox (250 mg.) 
Right Left Right Left 
7.6.56 4.0 41 31 
5.0 35 27 
22.6.56 2.30 35 31 
3.30 27 23 
5.8.56 3.0 25 28 
4.0 20 23 
10.8.56 3.0 26 23 
4.0 23 » 20 
24.8.56* 3.0 26 23 
7.9.56 3.30 24 27 
15.10.56 3.45 27 23 
7.12.56 3.0 25 22 
15.2.57 3.30 23 20 


* Further tests with Diamox were unnecessary from this date. 


On a combined therapy of Diamox and potassium bicarbonate, progress has been 
quite satisfactory for 8 months. The visual acuity in the left eye is still 6/9, with no 
further loss in the visual field, and the blood potassium and sodium have remained 
within normal limits. 

Case 2 (Bilateral Glaucoma with Iridencleisis in the Left Eye) in a woman aged 64 who 


first attended hospital on September 9, 1955, complaining of deterioration of vision in 
the left eye. 


Right Eye.—Visual acuity 6/24. Intra-ocular pressure 25 mm. Hg. Visual field 
reduced to half; mainly temporal loss. Early cupping of the disc. 


Left Eye.—Visual acuity 6/36. Intra-ocular pressure 56 mm. Hg. Total loss of nasal 
visual field with reduction of temporal field. Marked cupping. Steamy cornea. 


Gonioscopy showed an open angle in both eyes. 

She was admitted on the same day for intensive treatment of left eye with eserine. 
The intra-ocular pressure fell to 40 mm. Hg, and with one dose of 250 mg. Diamox to 30, 
but rose again to 60 mm. Hg. Left iridencleisis was therefore performed on the third day. 
The intra-ocular pressure remained high for 9 days, and was reduced by a daily dose of 
Diamox 250 mg. On discharge on the 19th day intra-ocular pressure was 35 mm. Hg 
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and it finally fell to 28 on continuation of the same treatment by the 2ist day. Diamox 
was discontinued and 1 per cent. pilocarpine drops substituted, but the intra-ocular 
pressure rose again to 56 mm. Hg after 2 weeks and could not be controlled by increasing 
the strength of pilocarpine to 2 per cent. 

On November 1, 1955, Diamox 250 mg. twice a day and pilocarpine 2 per cent. were 
resumed. The intra-ocular pressure remained normal (25) for over 3 months, Diamox 
was then discontinued and the pilocarpine reduced to 1 per cent., but on April 6, 1950, 
the intra-ocular pressure again rose to 45 mm. Hg. Diamox 250 mg. every other day 
was again effective and further operation was not considered. 

The intra-ocular pressure in the right eye had so far given no cause for concern, but 
on April 20, 1956, it rose to 32 mm. Hg. It so happened that the patient was now 
attending in the afternoon whereas the previous records had been made at a morning 
os She was therefore admitted on April 23, 1956, to the Research Department for 
observation. 


(a) Diurnal Variation.—With rest in bed and no treatment, the intra-ocular pressure 
did not rise above 34 mm. Hg in the left eye and 28 mm. Hg in the right eye for 2 days, 
but was highest each day in the late afternoon. On the morning of the third day the 
left eye developed acute glaucoma. A dose of Diamox produced an immediate fall in 
intra-ocular pressure, but in the afternoon eserine 0-5 per cent. had to be used in the 
left eye, and two more doses of Diamox were given, one at 4.30 p.m. which was imme- 
diately vomited, and a second at 8 p.m. with good effect. 


(b) Effect of Repeated Daily Doses of Diamox (Fig. 2a, opposite).—After an interval 
of 4 days, when the patient remained at rest, dosage with Diamox was resumed. It was 
administered at 4 p.m. each day, i.e. at the time when the intra-ocular pressure began to 
rise. The diminishing effect of daily repetition of the drug is particularly well seen in 
the case of the right eye. The intra-ocular pressure in the left eye was barely affected 
and had to be controlled by the additional use of eserine drops at 10 p.m. 

Once again, after 2 days without Diamox, the left eye developed acute glaucoma. 
The intra-ocular pressure rose again to 61 mm. Hg and had to be reduced with intensive 
eserine. The intra-ocular pressure in the right eye rose at the same time to 40 mm. Hg. 
It was therefore decided to explore the effect of potassium bicarbonate as an adjuvant. 


(©) Effect of Diamox plus Potassium Bicarbonate (Fig. 2b, opposite).—In the 4 succes- 
sive days immediately following the acute rise in tension, the patient was given a daily 
dose of 250 mg. Diamox at 4 p.m. together with 1 g. potassium bicarbonate at 7 a.m., 
2 p.m., and 7 p.m. There was a striking improvement in the response to Diamox and a 
steady decline in the maximum intra-ocular pressure in both eyes. ( 


The patient was discharged on this treatment, and on two occasions in the glaucoma 
clinic (after intervals of one week and of 3 weeks) the intra-ocular pressure fell to 17 
and 20 mm. Hg in the right and left eyes respectively, 2} hours after a test dose of Diamox. 

A further check as an in-patient 2 months later showed that the control of intra-ocular 
pressure was well maintained even without miotics. In this test potassium biphosphate 
in doses of 2 g. three times a day was substituted for potassium bicarbonate. Its effect 
was Slightly less marked than that of potassium bicarbonate. 


The patient has continued under treatment with Diamox and potassium bicarbonate 
for a total period of 8 months. Her blood potassium has remained within normal 
limits, and except for one occasion the intra-ocular pressure in the left eye has not risen 
above 25 mm. Hg, and that of the right eye above 20 mm. Hg. The visual acuity (with 
correction) is 6/18 in the right eye and 6/60 in the left eye. The visual field in the right 
eye shows no further loss. 
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Fic. 2(@).—Case 2, diminishing effects of Diamox. 


Fia. Oe. 2, adjuvant effect of potassium bicarbonate, | g. 
three times a da 


Case 3 (Bilateral Glaucoma—with Non-filtering Iridencleisis in the Right Eye, and Iriden- 
cleisis plus Cyclodialysis giving Active Filtration in the Left Eye) in a man aged 45 who 
had been under continuous observation for 8 years before coming to the glaucoma clinic. 

His initial state in 1948 was visual acuity 6/9 and intra-ocular pressure 40 mm. Hg in 
the right eye, and visual acuity 6/18 and intra-ocular pressure 35 mm. Hg in the left eye. 

_On gonioscopy both eyes had an open angle. Both visual fields were full, and the optic 
discs showed early glaucomatous cupping. 

He was treated with miotics for several months until early in 1949 when the intra- 
ocular pressure rose again to 40 mm. Hg in each eye. Bilateral iridencleisis was per- 
formed but miotics were necessary post-operatively. 

In November, 1954, the left eye developed acute glaucoma, the intra-ocular pressure 
being 48 mm. Hg, and a cyclodialysis was performed followed by a paracentesis 6 weeks 
later. After this, filtration was maintained in the left eye, but the right still required 
treatment with miotics. There was only a slight loss in the nasal fields after 7 years’ 
treatment, but the visual acuity had diminished to 6/18 in the right eye and 6/36 in the left. 

In January, 1956, the intra-ocular pressure rose to 45 mm. Hg in the right eye and 
32 mm. Hg in the left. On this occasion it responded immediately to Diamox. i A 
‘maintenance dose of 250 mg. every other day was continued for 4 months, miotics being 
still necessary in the right eye. The visual acuity was adversely affected by the miotics, 
and in May, 1956, the patient complained that his vision became misty every afternoon. 
At this point he was admitted to the Research Department for fuller investigation. 


Diurnal Variation and Response to Diamox 
(a) In the resting state the intra-ocular pressure was observed to rise each day soon 


after 11 a.m. (Fig. 3a, overleaf). 
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(6) The administration of 250 mg. Diamox at this hour on two successive days 
(Fig. 3b) met with a diminishing response. 

(c) The daily fall in intra-ocular pressure was enhanced and sustained by the addition 
of 1 g. potassium bicarbonate three times a day (Fig. 3c). 
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TIME 
Fic. 3(a).—Case 3, diurnal variation in intra-ocular pressure. 
Fic. 3(6).—Case 3, diminishing effect of Diamox. 
Fic. 3(c).—Case 3, effect of Diamox and potassium bicarbonate 1 g. three times a day. 
Fic. 3(d).—Case 3, repeated test showing rise in intra-ocular pressure after withdrawal of 
Diamox and potassium bicarbonate even with use of miotics. 
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The patient was discharged on this treatment and his condition remained satisfactory 
for 3 months, when on October 1 his blood potassium was found to be 22 mg. per cent. 
On testing him again as an in-patient, we found that on the first day Diamox alone pro- 
moted a reasonable fall in intra-ocular pressure, while with potassium bicarbonate on 
subsequent days there were very large excursions (Fig. 3d). On withdrawal of both 
drugs the diurnal variation increased in extent for a few days, but with the succeeding rise 


in tension it was again necessary to use miotics to control the peaks. 


Correlation of the Intra-Ocular and Systemic Effects of Diamox 


For the sake of brevity the three cases are considered together: 

(a) In each case the systemic reaction to Diamox followed the pattern 
previously described by Campbell, Tonks, and Jones (1956). 

(b) With repeated daily doses the diminishing effect on intra-ocular 
pressure was accompanied by a diminishing excretion of urine and of sodium. 
This was evident not only in the first 6 hours immediately after taking 
Diamox (Fig. 4, overleaf), but also in the total excretion for 24 hours. As 
sodium was conserved, potassium excretion increased. 

(c) In cases treated with potassium bicarbonate the excretion of potassium 
was of course increased (Fig. 5, overleaf) and that of sodium markedly de- 
creased. Diuresis was well sustained. 

(@) A striking correlation was seen between the pH of the urine and the 
intra-ocular pressure (Figs 6 and 7, overleaf). A fall in the latter coincided 
with a marked increase in alkalinity of the urine. 


Results 


It is evident that solitary records of intra-ocular pressure taken in the 
out-patient department are not a true indication of the progress of the 
disease, unless they are recorded at the time when the “peak” of intra-ocular 
pressure normally occurs. This varies in individual cases and can only be 
discovered by recording the diurnal variation for several days in the resting 
state as an in-patient. Diamox can then be administered subsequently at 
the optimum time, i.e. when the intra-ocular pressure is beginning to rise. 

It is advisable to discover the degree of response to a particular dose of 
Diamox. Each of our three cases, on empirical treatment with Diamox 
before admission, had shown a decline in response to treatment, and this 
was confirmed by the test. There was a diminishing fall in intra-ocular 
pressure on successive days when Diamox was administered. This pheno- 
menon was associated with a decline in the systemic effect, as shown by a 
decrease in diuresis, decreased excretion of sodium, and a return to acidity 
of the urine. The significance of the correlation of these changes is discussed 
later. 

The addition of potassium bicarbonate in doses of 1 g. three times daily 
proved surprisingly successful in combination with one daily dose of 250 mg 
Diamox. Not only were the “side-effects” prevented, but the intra-ocular 
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Fic. 4.—Case 1, diminishing effect of Diamox on: (a) jntra-ocular 
pressure, (5) urinary excretion, (c) sodium and potassium excretion. 


pressure was controlled. The patients were discharged on this treatment 
and when they were re-tested in hospital after an interval of 2 to 3 months 
the response was found to be maintained. Two of them (Cases 1 and 2) 
had shown no abnormal rise in intra-ocular pressure and no side-effects over 
a total period of 3 months. In the third case the dose of potassium bicar- 
bonate had to be decreased, as he was found to have a rather high level of 
blood potassium after 2 months. 
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DIAMOX AND POTASSIUM BICARBONATE 
DIAMOX (250mg.dally 
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TIME” 
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4pm 4pm 4pm 


Fic. 5.—Case 1, effect of Diamox and potassium bicarbonate 1 g. 
three times a day on: (a) intra-ocular pressure, (5) urinary excretion, 
(c) sodium and potassium excretion. 

In the follow-up of cases, the intra-ocular pressure was also checked in 
the out-patient department as described in Case 1, and blood potassium 
estimates were carried out at intervals of a few weeks. 

Therapy with Diamox must be confined to individuals in whom there is 
no abnormality of renal function. 

Discussion 

The problem of resistance to Diamox is an interesting one, and as Breinin 

and Gértz (1954) have pointed out, it is “one of the most characteristic 
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DIAMOX ALONE DIAMOX AND POTASSIUM BICARBONATE 
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. 
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Fic. 6.—Effect of Diamox alone on: (a) intra- Fic. 7.—Effect of Diamox and potassium 
ocular pressure, (6) urinary pH. bicarbonate (1 g. three times a day) on: (a) 


intra-ocular pressure, (6) urinary pH. 


findings in acetazolamide medication and constitutes the central problem 
towards which research must be directed’”’. In the light of this statement 
the assertion made by Becker and Middleton (1955) that “it now appears 
firmly established that selected patients with otherwise uncontrolled glaucoma 
can be maintained (on Diamox) without loss of vision or field and without 
significant systemic or ocular toxicity” is a misleading one, particularly as 
the majority of their cases received miotics as well as Diamox. 

In other spheres Diamox has been employed as a diuretic, e.g. in cases of 
cardiac oedema, and there is abundant evidence that its action is self-limiting 
(Counihan, Evans, and Milne, 1954). The increase in urinary volume, 
increase in urinary pH, and increased excretion of bicarbonate, sodium, and 
potassium which it promotes initially all decline when it is given in repeated 
daily doses. 

The relationship of the systemic changes to the changes in intra-ocular 
pressure is not yet fully known, but there is a parallel response in both after 
a single dose of Diamox (Campbell, Tonks, and Jones, 1956), and this 
response diminishes in both after repeated daily doses as shown by our 
present results. These phenomena occur in both unoperated and operated 
eyes. 

_ The self-inhibiting effect of Diamox is said to be entirely due to a reduction 
of the filtered glomerular load of bicarbonate secondary to the systemic 
acidosis produced (Counihan, Evans, and Milne, 1954), and excretion of 
bicarbonate is said to fail when the bicarbonate plasma level falls below 
16 mEq/l. Maren (1955), on the other hand, states that it is the total 
quantity of base lost or net body acidosis which inhibits the renal effect. 
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Hanley (1956) has shown that continued administration of Diamox after 
resistance has set in will maintain the depression of plasma bicarbonate and 
the systemic acidosis, but will not cause any further excretion of bicarbonate. 

The adjuvant effect of an increased potassium bicarbonate intake may 
therefore be due either to the addition of “base” or to added bicarbonate 
ion. Our test in Case 2, when potassium biphosphate was used in place 
of potassium bicarbonate, suggests that it may be due to added “‘base”’. 

The kidney has the ability to conserve sodium or potassium as required; 
e.g. in dietary sodium depletion it favours excretion of potassium bicarbonate 
(Counihan and others, 1954), and in potassium deficiency it favours sodium 
excretion (Evans, Hughes-Jones, Milne, and Steiner, 1954). Our patients 
were maintained on a comparatively low sodium intake and the administra- 
tion of potassium bicarbonate therefore favoured the conservation of 
sodium.* It is interesting to compare this with the finding of Kinsey, 
Camacho, Cavanaugh, Constant, and McGinty (1955) that rabbits, which 
were resistant to the action of Diamox and showed no fall in intra-ocular 
pressure, were made responsive by giving them an increased amount of salt 
in their diet. 

Obviously the problem of the distribution of electrolytes in relation to the 
maintenance of intra-ocular pressure is a fascinating one. The distribution 
of the ionic constituents of the aqueous humor after Diamox (Langham and 
Lee, 1955, 1957; Falbriard, Sanz, Zender, and Franceschetti, 1955) suggests 
that its effect on the intra-ocular pressure is not the direct outcome of the 
inhibitory effect of the drug on carbonic anhydrase but is probably due to 
an alteration in the osmotic balance between the blood and aqueous humour, 
independent of its renal action. Duke-Elder, Perkins, and Langham (1956) 
have suggested that the effect of Diamox on intra-ocular pressure arises from 
a decrease in the base-binding capacity of the blood below normal, which i in 
turn results in a lowered rate sexs formation of intra-ocular fluid. 


Summary 

(1) The effects of a daily dose of 250 mg. Diamox have been examined in 
relation to the problem of “resistance” to the action of the drug. 

(2) A diminishing fall in intra-ocular pressure on successive days cor- 
responded with a decline in the systemic effects of the drug as shown by the 
changes in the pattern of urinary excretion. 

(3) The administration of potassium bicarbonate in doses of 1 g. three 
times a day, together with 250 mg. Diamox daily, restored the response and 
proved effective in controlling the intra-ocular pressure for a considerable 
period. It also prevented the occurrence of unpleasant side-effects. 

(4) This treatment has certain advantages over the use of Diamox 
combined with miotics, but before it is adopted it is recommended that 


* A similar state of affairs continues under Diamox therapy (Milne, 1956). 
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investigations should be carried out with the patient in hospital in respect of 
urinary function, diurnal variation of intra-ocular pressure, and the response 
of the individual to Diamox and potassium bicarbonate. 

(5) During treatment the intra-ocular pressure and the blood potassium 
should be estimated at regular intervals. 

(6) The mechanism of the combined action of Diamox and of potassium 
bicarbonate on intra-ocular pressure is discussed in relation to its systemic 

ects, 


Our thanks are due to Mr. Archer-Hall and Mr. Charles Rudd, for permission to investigate 
their cases, and to Mrs. Eva Nelson for technical assistance. 
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CASE NOTES 


THREE UNUSUAL CORNEAL GRAFTS* 


BY 
B. W. RYCROFT 


From the Corneo-Plastic Unit and Regional Eye Bank, 


Queen Victoria Hospital, East Grinstead, Sussex 


At a recent hospital demonstration of corneal graft cases three examples, 
which are described below, evoked special interest. 


Case 1, Contralateral Corneal Autoplasty.—There are two types of case in which 
the patient supplies his own donor corneal graft, i.e. an autograft. One type 
may be termed ipsilateral autoplasty when the graft is provided by the cornea 
which itself is to be grafted, and the other, contralateral autoplasty, when the 
graft comes from the other tornea of the same patient. : : 
Ipsilateral autoplasty is performed when a disc of cornea having a clear area is 
fashioned so that it can be rotated to replace an opaque area over the pupil (Kraupa, 
1914). Another method is to exchange a disc of scar tissue over the pupil with a 
clear graft from the periphery of the same cornea (Morax, 1913). : 
Contralateral autoplasty is performed when the graft is obtained from the 
cornea of the patient’s other eye. Plange (1908) has reported such an example, 


using a lamellar graft. 

Whilst it is often vouchsafed to plastic surgeons to use skin autografts in their 
treatment of burns, opportunities for ophthalmic surgeons to use corneal auto- 
grafts are very rare. 


Clinical Report : 
_ An unemployed dock labourer aged 50 years was referred to the Corneo-Plastic Unit at 


East Grinstead on May 11, 1954, by Mr. S. S. Sumner of Preston. 
Up to 1944 the vision had been normal in each eye, but suddenly the vision of the 
left eye was lost after a period of ‘‘soreness”’; no active treatment was sought at the time. 
In 1952 the right eye became ulcerated, resulting in a scar and almost total blindness, 
Mr. Sumner diagnosed disciform keratitis and, when the eye was quiet, a lamellar 
graft was performed which gave some improvement, 
The previous history revealed nothing of ophthalmic significance. The patient had 
been generally fit, well, and free from illnesss. He had received a blow on the top of 
the head with a hammer in 1946 and scalp stitches were inserted; there had pren no 


effect on vision. 


The family history revealed nothing of ophthafiné significance. : 


Examination (9. 7,04), —The patient fixes with the right eye and the left eye is 5° 


divergent. 
Visual acuity in the Tight eye is “gross hand movements” with brisk and accurate 


projection to a dull light; unable to distinguish — at 1 metre. Normal tension on 
palpation. 


* Received for publication March 4, 1957. 
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A dense white scar involved almost the entire corneal area; in the centre of the scar 
was a 7-mm. circular lamellar graft through which could be seen scar tissue in the posterior 


half of the corneal thickness (Fig. 1). 


Fic. 1.—Before operation. The lamellar graft and leucoma are 
seen on the right cornea, The left cornea is normal. 


The thickness of the cornea was increased by 5O per cent. and there was deep and 
active vascularization throughout the scar tissue. The limbal area was clear and iris 
details could be seen; pupillary reactions were normal. On full mydriasis there were 
posterior synechiae at 12 and 1 o'clock; the lens was clear. A good red reflex was 
present but no fundus details could be seen. 

The left eye was 5° divergent with full movements. Normal tension on palpation. No 
perception of light. The cornea was normal with no celf$ on the post-corneal surface 
and no scar. The anterior chamber deepened to the pupil which had a total ring 
synechia. There was a secondary cataract; no red reflex was discernible. 

Plan of Operation Contralateral corneal transplantation, using the left cornea as 
donor to the right eye. 

Operation (3.8.54).—Anaesthesia comprised surface instillation of 4 per cent. cocaine 
drops with a regional orbital block of 1 per cent. lignocaine. Facial akinesia was 
oo by the O’Connor method and the area of the superior rectus muscle was also 
infiltrated. 

Corneal overlay sutures were prepared on both sides; a 6-mm. full thickness donor 
graft was cut from the normal left cornea and with the same trephine a similar disc was 
cut from the scar tissue of the right cornea; after transposition the grafts were held in 
place by three overlay sutures. On the right side there was good apposition and contour 
with speedy reconstitution of the anterior chamber, but on the left side egg membrane 
had to be used as there was some difficulty in fitting a piece of scar tissue into a normal 
cornea. 1 per cent. chloramphenicol ointment was inserted, both lower lids were drawn 
up, and double pads applied. 

First Dressing (9.8.54).—There was no lid oedema and the lid sutures were in good 
position; they were removed. The cruciate overlay sutures were in place on both sides 
and there was no disturbance of the egg membrane on the left side. All were removed; 
both anterior chambers were normal. No unusual vascularizztion or reaction; no 


anterior iris adhesions (Fig. 2). 


he, 


Fic. 2.—After operation, showing transposition of grafts. 
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Discharge (28.8.54).—In the right eye the graft is clearing steadily and there is good 


fibrous ring formation. Visual acuity 6/36. No anterior synechiae. Tension normal. 
In the left eye the scar disc in the cornea shows slight superficial vascularization 
Tension normal. : 


Result_—As was to be expected there were few biological changes in this autoplast 


graft and convalescence was uneventful. 


On 7.2.57 the visual acuity in the right eye was 6/9 (unaided), and there had been 


no discomfort in the last 24 years (Fig. 3a, b). 
The graft in the right eye (3a) is still quite clear without vascularization and 


there are no complications. In the left eye (3b) the disc of scar tissue has healed 
well; it will be interesting to observe changes in this graft during the next few years. 


Fic. 3 (@ and b).—2}4 years after operation; visual acuity in the right eye = 6/9. 


Case 2, Use of Donor Graft preserved at — 79° C. for Full-Thickness Keratoplasty. 
—For some years it has been obvious that a long-term method of storing corneal 
donor material would be desirable when supplies improved. As a result of the 
Corneal Grafting Act, 1952, the supplies of donor eyes have increased at East 
Grinstead from 37 eyes in 1951 to 212 eyes in 1956. The method of Biirki (1947) 
of storage in oil at 4° C. is safely valuable up to 14 days, but, although clear optical 
grafts have been obtained after 23 days’ storage by this method (Rycroft, 1955), 
such a long period of storage is not to be recommended. Unfortunately, the oil 
medium has the disadvantage that antibiotics in it cannot be brought into intimate 
contact with the doner material and also that the oil tends to cling to the corneal 
material at operation. 

Following the promising work of Polge, Parkes, and Smith (1949) on the 
preservation of spermatozoa at low temperatures, it was decided three years 
ago with the co-operation of R. E. Billingham of University College, to try to 
bank eyes and corneae at - 79°C. after previous treatment with antibiotics and 
15 per cent. glycerol. 

First the cadaver eyes or corneae were carefully examined and cultured; next, 
they were soaked for 20 minutes in an antibiotic solution of penicillin and strepto- 
mycin; they were then immersed for one hour in 15 per cent. glycerol. There- 
after, the material was slowly frozen to —79°C. and was maintained at that 
temperature indefinitely by dry CO, snow. When required the eyes were thawed 
rapidly to +37°C. and used immediately. With various modifications, and 
using the new medium described by Sachs (1957) instead of oil, this procedure is 
now in constant use at East Grinstead. 


. 
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The following case was treated over 3 years ago with a corneal graft preserved 
in this fashion: vision has been maintained. 


Clinical Report 
A grinder of silica fire bricks, aged 51, complained of bad sight in both eyes, the right eye 
being the worse. 
After diphtheria at age 2 he had had severe eye ulceration and blindness. Two 
operations were performed by Treacher Collins (optical iridectomies). 
The patient had cement dermatitis but no other general illness. 
The family history revealed nothing of ophthalmic significance. 


Examination (11.11.53).—Both eyes fixed and there was no deviation. 

In the right eye there was a dense white central leucoma with clear peripheral corneal 
tissue (Fig. 4). The anterior chamber and iris details could be seen through the periphery ; 
there was an optical iridectomy above. The leucoma involved all thicknesses of the 
cornea which was increased in thickness by +25 per cent. There was no active vas- 
cularization but early appearances of band-shaped keratopathy were seen. On mydriasis 
the lens was clear: there was a bright red reflex but fundus details were not seen. The 
visual acuity was counting fingers at 1 metre. Projection was accurate and brisk to a 
dull light. Tension on palpation was normal. 


Fic. 4.—Before operation (November 11, 1953). 


In the left eye the leucoma was grey and not as dense as on the right side (Fig. 4). 
The cornea was of normal thickness without active vascularization. Iris details could 
be seen; there was a vertical optical iridectomy. On mydriasis the léns was clear and 
fundus details were just discernible. The visual acuity was counting fingers, but rather: 
better than on the right side. Tension was normal on palpation. Binocular vision was. 
just 1/60 and there was no improvement on contact lens trial. , 


Plan of Operation.—Full-thickness keratoplasty in the right eye. 


Operation (17.11.53).—Anaesthesia included general basal sedation and local 4 per 
cent. cocaine drops; regional orbital block with 1 per cent. lignocaine and 5 per cent 
alcohol. O’Connor facial block was used with superior rectus infiltration with 1 per cent.. 
lignocaine. Alcohol was included in the orbital and facial blocks as the patient was. 
particularly sensitive and apprehensive. 

A 5-1-mm. full-thickness keratoplasty was performed on the right eye. Fixation 
technique was by three overlay mattress sutures and egg membrane cover. There were 
no incidents or operative complications. The donor graft came from a cadaver eye 
excised 4 hours post mortem and preserved at - 79° C. for 4 weeks. On inspection the 
donor cornea was clear and bright with no wrinkles or air bubbles after thawing. 


First Dressing (24.11.53).—The graft had a good contour; there was wrinkling of 
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Descemet’s membrane. The anterior chamber had reformed and iris details could just 
be seen through the graft. There were no iris adhesions and no undue reactions. The 
sutures were removed and a uniocular pressure dressing applied. 

Three days later there was considerable general psychiatric disturbance, but no damage 
was done to the eye. 


Discharge (8.1.54).—There were many patches of eczema on the face, neck, and 
hands, which was considered to be associated with the nervous condition, the patient 
having had similar skin reactions before. The right eye was white and quiet but the 
graft was now hazy. The contour was good and the fibrous ring was well healed (Fig. 5) 
with a small shelf in the infero-nasal quadrant. There was no vascularization and no 
epithelial bullae were present; the ocular tension was normal. : 


Fic. 5.—7 weeks after operation. There 

is no vascularization but the graft is 

completely cloudy. A fresh graft at this 
_ period would have been clear. 


Result.—The graft and adjacent tissue continued to clear slowly; there was no | 
active superficial or deep vascularization, the visual acuity was 6/36 (Fig. 6, 
25.4.55). 


Fic. 6.—17 months after operation 
(April 25, 1955). The graft is clearer 
and the optical iridectomy is seen. 
There is even contour with a good 
fibrous ring. 


Approximately 2 years after the operation (28.10.55), the graft was 100 per cent. 
clear and iris details were well seen (Fig. 7a and b, opposite). Placido keratoscopy 
showed even and regular circles. Visual acuity without correction was 6/24 to 
6/18 (1 letter). Fundus details were well seen and were normal. 


re 
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(a) 


Fic. 7 (a and b).—Nearly 2 years after 
operation (October 28, 1955). The graft 
is clear and the visual acuity is 6/12 
(unaided). 


(6) 


The eye was quiet with normal tension 34 months later. The visual acuity 
was 6/12 (unaided) and N.10. 


Comment.—This case shows the use of a donor graft preserved for a month 
at -79°C., and establishes prima facie evidence that long-term storage at low 
temperature is possible. It is noted that the graft behaved in a different manner 
from a graft used after short-term preservation at +4° C.; there was a long latent 
period before function was restored. This delay in the recovery of function has 
also been noted in ovary transplantations when the material has been preserved 
by this method. More recent corneal graft cases, however, with modification of 
deep freeze technique, have given very encouraging results, and it is felt that this 
method will become the bank method of preservation for the future. 


Case 3, Severe Corneal Damage and Multiple Perforations treated by Lamellar 
Keratoplasty with Recovery of Useful Vision.—This illustrates the progress of a 
man who was quite blind, and whose case would have been considered hopeless 
a few years ago; after several operations there was restoration of corrected vision 
to 6/12. It also emphasizes how a very small area of clear cornea can be of 
immense value to a patient if he has the courage to face many operations and the 
will to persevere in rehabilitation. 


Clinical Report 
A research fellow in chemistry, aged 26, was studying in Paris, when on May 15, 1950, 
whilst he was purifying an ethyl compound, a glass retort exploded. He was treated for 
multiple eye perforations in Paris and subsequently returned to England, where Mr. Roy 
Thomas referred him to East Grinstead (Fig. 8, opposite). 
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Fic. 8.—Before operation. 


Examination (9.10.50).—The right cornea showed many circular grey opacities; some 
were discrete and some were confluent. These opacities marked the sites of multiple 
perforations of the cornea by spicules of glass; they involved total corneal thickness. 
Many fine glass particles were also embedded in the stroma of the cornea and iris. 
Through the edge of the nasal cornea many anterior synechiae were visible and there were 
lens capsule remnants; a dim red reflex with no details could just be detected. The 
visual acuity was “‘perception of gross hand movements but inability to see fingers”; 
there was brisk and accurate projection to a dull light in all quadrants. The ocular 
tension was normal on palpation. 

The left eye showed a similar condition with more confluence of the opacities and few 
anterior chamber details could be seen. Vision was ‘‘ perception of light with no accurate 
projection”, and the ocular tension was subnormal on palpation. * 

There was nothing of significance in the past ophthalmic, general, or social history; 
spectacles had not been worn and vision had been normal and equal in each eye. There 
had been no previous eye operations (Fig. 9). 


Fic. 9.—Right eye, showing multiple healed 
corneal perforations. 


Plan of Operation.—As the right eye was aphakic, it was considered that a full-thickness 
graft was not justified, especially as this was the only eye with potential sight. It was 
decided that attempts should first be made to clear the anterior synechiae and then to 
carry out a deep lamellar keratoplasty. The left eye was beyond treatment. é 


Operations (7.11.50).—Anterior synechiotomy (3 synechiae) followed by subconjunc- | 
tival mydricaine. 

Two weeks later the patient suffered from otitis media with perforation of the right 
ear drum as a result of the previous explosion; he had 30 per cent. loss of hearing. 
(12.12.50).—Second anterior synechiotomy (2 synechiae divided). The central area of 
the cornea was now free from iris adhesions. 

(9.2.51).—Lamellar keratoplasty. A 7-l-mm. graft bed was prepared, going as deeply 
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as possible; several glass spicules were encountered on the way. A lamellar graft of 
the same size, which had been taken 15 hours after death and stored for 2 days, was 
inserted. Fixation was by egg membrane and overlay silk sutures. Through the graft 
bed it was possible to see anterior chamber details in the upper and inner quadrant, 
and gross peripheral anterior synechiae were seen underneath dense scar tissue on the 
temporal side. Convalescence was uneventful but there was considerable superficial 


trunk vascularization. 
(9.4.51).—Strip peritomy with cauterization and dissection—excision of trunk vessels. 


Discharge (22.4.51).—The visual acuity was described as ‘‘able to count fingers and 
to get about; a guide stick is no longer necessary” (Fig. 10). 


Fic. 10.—Right eye after lamellar keratoplasty, 
showing small clear areas of cornea.. __ 


(3.7.51).—The patient was referred to Mr. J. Pike of Messrs. Rayner for investigation of 
visual aids. The graft was clear and through it could be seen anterior chamber details 
and two anterior synechiae; there was also a capsule anterior synechia. Mr. Pike was 
able to obtain 6/18 with a prism glass and J.3 with the addition of a collimating lens. 
(2.1.53).—Visual acuity in the right eye with correction was 6/12 and J.8. 


Result.—This patient subsequently returned to his studies at the Sorbonne and 


graduated as a doctor of philosophy. 

(9.12.55). Visual acuity with a contact lens (Mr. F. Ridley) was 6/60, which 
could be improved to 6/18 with a telescopic lens. 

(21.12.56) The patient was now an extra-mural lecturer in science. He had 
abandoned the contact lens as his corrected visual acuity was 6/18, and J.8 was 
obtained with telescopic correction. There was almost complete adaptation and 


the patient went about quite freely by himself. 


The results in these cases would not have been possible without the able co-operation of my 
colleagues, G. Romanes and M. Garber, at East Grinstead. Sister C. King and her assistants 
were responsible for the skilled nursing which is so essential in corneal graft cases. I am 
indebted for the photographs to Mr. Gordon Clemetson of the Photographic Unit. 
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OPTIC NERVE TUMOUR TREATED BY KRONLEIN’S 
LATERAL ORBITOTOMY* 


BY 
N. S. JAIN 
Department of Ophthalmology, Irwin Hospital, New Dethi, India 


Case Report 
A boy aged 12 complained of pain in the left eye on July 27, 1955, when the visual 
acuity in each eye was reported to be 6/6. On August 26, 1955, the visual acuity in the 
right eye was still 6/6, but that in the left eye was reduced to 6/12, and there was notice- 
able left-sided exophthalmos. On January 4, 1956, the left eye was blind and the prop- 
tosis had markedly increased. X rays showed the left optic foramen to be enlarged and 
a diagnosis of glioma of the optic nerve was made in Calcutta. 

The boy was examined by me for the first time on September 26, 1956, when the find- 
ings and diagnosis were confirmed. There was a marked proptosis on the left side, the 
eyeball being displaced downwards and inwards (Fig. 1). The ocular movements were 
restricted upwards and outwards. The left fundus showed optic atrophy, the papilla. 
was swollen, and the vessels were engorged and tortuous. On and around the disc a 
few abnormal vessels were seen. 


Operation.—Kronlein’s lateral orbitotomy was performed by me on October 8, 1956. 
The presence of an optic nerve tumour was confirmed and this was excised in toto. Only 
one complication was encountered ; the bony fragment was fractured while being removed. 

The post-operative recovery, except for an irregularly febrile course for the first 4 
days, was uneventful. 


Result.—Fundus examination 4 days after the operation showed a completely ischaemic 
retina. On the tenth day adduction was normal, abduction was absent, and elevation 
and depression of the globe were restricted. At the time of discharge on October 29, 
1956, there was a slight ptosis of the left upper lid and a convergent squint of the lef 
eye. The proptosis had decreased by 10 mm. (Fig. 2). 


Fic. 1.—Appearance of the patient Fic. 2.—Appeara 


nce at the time of 
before Kronlein’s operation. discharge 3. weeks later. : 


* Received for publication June 29, 1957. 
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Histopathological Examination.—Macroscopically the excised mass (Fig. 3) showed a 


totally neoplastic optic nerve with intact sheaths and necrosis at its posterior end, its 
diameter being 0-8 mm. 


~<—Dura 


<—Pia arachnoid intact (peeled off) 
Posterior—> 


~<—Anterior stump of optic nerve 


Necrosis at end 
Fic. 3.—Excised mass. x3, 


Fic, 4.—Transverse section of neoplasm (by courtesy of the Institute of Ophthalmology. London). 
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A section was submitted for microscopical examination to Dr. N. Ashton of the 
Institute of Ophthalmology, London, who made the following report: 


The section submitted for examination is stained with haematoxylin and eosin, and shows 
a portion of optic nerve in which the septa are distorted and widely separated by proliferating 


masses of glial cells with pale round or oval nuclei and well-marked cytoplasmic vacuoles. 

They lie in a dense stroma of delicate fibres, and in some areas surround irregular spaces con- 

taining hyaline eosinophilic transudate. The histological picture is typical of glioma of the 

optic nerve (Fig. 4). 

Follow up (Sune 17, 1957).—The result was excellent in the primary position ; there is 
no ptosis (Fig. 5), normal adduction (Fig. 6), and normal depression (Fig. 7). Defective 
elevation (Fig. 8) and restricted abduction (Fig. 9) are the only delayed sequele of this 


operation. 


Fic. 5—Primary Fic.6—Normal Fic. 7.—Normal Fic. 8.—Defective Fic. 9.—Restricted 
Position adduction depression elevation of left | abduction of left 


eye eye 


The left eye is slightly enophthalmic, and the size of each pupil, despite total blindness 
on the left side, is3 mm. The left pupil does not react at all. 


Summary 
A case is reported of oligodendroglioma of the optic nerve, successfully 
treated by Kronlein’s operation. 


My thanks are due to Dr. Norman Ashton, Director of Pathology, Institute of Ophthalmology, 
London, for histopathological report and the photomicrograph. 
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EUROPEAN OPHTHALMOLOGICAL SOCIETY 
Delegates from the European countries met at the old Medical Faculty in Paris, under 
the presidency of Dr. P. Bailliart, on May 14, 1957, with the object of forming a European 


Ophthalmological Society. 
The Secretary General stated that he had received as members all European countries. 


except Hungary, Poland, and Roumania, who were in agreement in principle, but who 
had not sent a delegate and that Bulgaria and Russia had not yet given an answer. 


‘Sratutes.—The following statutes were unanimously agreed: 
(1) The econ Ophthalmological Society is founded. (Societas Ophthalmologi 
Europaea.) 


(2) It shall be directed by a Board of three members, and a Council composed of the 
national delegates. 


(3) The three members of the Board, whose functions are to be international in character, 


are as follows: 


President: Doctor Paul Bailliart (Paris) 
Secretary General: Professor Jules Francois (Ghent) 
Treasurer: Professor A. Franceschetti (Geneva) 
The President shall be replaced every 4 years by an elected member of a different 
nationality. 
(4) The Council shall be composed of the delegates designated by the different national 
Societies: 


Prof. R. Thiel (Germany), Prof. J. Béck (Austria), Prof. L. Coppez (Belgium), 
Dr. P. Ladekarl (Denmark), Dr. H. Arruga (Spain), Prof. M. Vannas (Finland), 
Dr. J. Sédan (France), Mr. F. W. Law (Great Britain), Prof. J. Charamis (Greece), 
Prof. A. Hagedoorn (Holland), Di. L. E. Werner (Ireland), Prof. L. Maggiore. 
(Italy), Dr. P. Riise (Norway), Prof. Lopes de Andrade (Portugal), Prof. G. 
von Bahr (Sweden), Prof. M. Amsler (Switzerland), Prof. V. Vejdovsky (Czecho- 
slovakia), Dr. N. Ayberk (Turkey), Prof. Zv. Pavisic (Yugoslavia). 


Additional council members may be co-opted. 

(5) Ophthalmologists of European nationality shall have the right to become members of 
the European Ophthalmological Society on request, provided they are members of 
their national Society. 


(6) from other continents may be admitted as members’” 
hen introduced as such by the Council. 


(7) The European Ophthalmological Society shall present an account of its foundation to 
the International Council and will request representation ex officio. 

(8) The European Ophthalmological Society shall organize a Congress every 4 years, 
alternating with the World Congress at 2-year intervals. 

(9) All the languages of the countries represented in the European Ophthalmological 
Society may be used at Congresses. The administrative languages shall be designated 
by the Council before each Congress. 


(10) Subscriptions to the European Ophthalmological Society are to be paid every 4 years 
on the occasion of the Congress. The Society is entitled to accept gifts and grants. 


(11) The Board is qualified to call meetings of the Council whenever this is considered 
necessary. The advice of Council members may be given by correspondence. 


The following decisions were also taken: 
(1) The non-European foundation of the old “Société Latine d’Ophtalmologie’”” 
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have been declared honorary members of the European Society: 
Prof. R. Argaiiaraz (Buenos Aires), Prof. C. Espildora Luque (Santiago), Dr. H. 


Ferrer ((Havana), Prot. J. Malbran (Buenos Aires), Dr. J. Vidal (Rio de Janeiro). 
The Secretary General of the old Société Latine d’Ophtalmologie, Prof. E. Filippi- 


Gabardi (Bologna), is nominated honorary secretary general. 

(2) The first Congress of the European Ophthalmological Society is to be held in Athens 
in April, 1960. 

(3) The administrative languages for next Congress will be; French, English, and German. 
Invitations in Spanish will be sent to South America. 

(4) The subject of the next Congress will be: Secondary Glaucoma. There will be no free 


communications. 


(5) Registration fees at the Congress will be of $25 (exchange value in dragmes) for titulary 


members, and of $12 (exchange value in dragmes) for associate members. 


(6) The European Ophthalmological Society will send its secretary general as delegate to 
the centenary meeting of the German Ophthalmological Society (Heidelberg, 
September, 1957) and to the fiftieth anniversary meeting of the Swiss Ophthalmological 
Society, Ziirich, September, 1957). 


(7) The next meeting of the Council of the European Ophthalmological Society will be 


held during the International Congress in Brussels in 1958. 


The Secretary General, 
Pror. J. FRANCOIS. 


IRISH OPHTHALMOLOGICAL SOCIETY 
Annual Meeting, 1957 


The annual meeting of the Irish Ophthalmological Society was held in Dublin jointly 
with the Society of British Neurological Surgeons on May 16-18, 1957, under the 
chairmanship of their respective presidents, Dr. Alan Mooney and Mr. W. R. Henderson. 

In his opening paper on ‘‘Some Neuro-ophthalmological Problems’’, Dr. Mooney 
discussed the changes in vision, visual fields, and optic disc appearances in some 22 cases 
which presented problems of diagnosis and treatment mainly in intracranial disease. 

Dr. Max Chamlin (New York), in a paper on “Visual Field Changes produced by 
X-ray Treatment of Pituitary Tumours”’, selected forty out of 180 cases to describe the 
course of improvement in the visual fields subsequent to irradiation. Improvement may 
occur, 2, 3, or even 4 years after treatment. He advocated using 1™™/2000 and 2mm/330 
targets. 

i technique of orbital angiography, including the injection of contrast medium into 
the angular vein, was described by Professor Krayenbuhl (Ziirich). 

Dr. Uihlein (Mayo Clinic, Rochester, Minn.), speaking on ‘‘ Acute Visual Failure as a 
Neurosurgical Emergency”, discussed the aetiology of visual failure, the order of fre- 
quency in his experience being pituitary tumour, optic nerve tumour, supraclinoid 
aneurysm, parasellar lesion, carotid arterial thrombosis, and third ventricle hydrocephalus. 

A symposium on the ‘“‘Blood Supply of the Chiasma and Optic Nerves in relation to 
Visual Field Defects”, was opened by Professor Frangois (Ghent). Professor Erskine 
(Dublin) followed with a discussion on the perivascular neuroglia, using the new technique 
of phase-contrast/colour-contrast microscopy. Professor Brodie Hughes (Birmingham) 
spoke on the clinical implications of this subject. 

Papers were also presented by Mr. Roper-Hall (Birmingham) on “Optic Disc Oedema 
without Raised Intracranial Pressure” and Professor G. I. Scott (Edinburgh) on “‘The 
Ocular Aspects of Endocrine Exophthalmos’’. 

Dr. Frank Walsh (Baltimore) gave the Montgomery Lecture on “Third Nerve Re- 
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generation: Clinical Evaluation”. He described the apparent palsies which occur, the 
superior and inferior recti counteracting one another and the eye turning inwards. 
Electromyography had been helpful in revealing the activity of the individual muscles 
concerned. -In third nerve palsy due to diabetes, the lesion was probably the result of 
demyelination and subsequent recovery was often noted. 

At the final session the two societies met separately. Ophthalmological papers were 
given by Dr. MacDougald (Dublin) on “‘ The Detection of Glaucoma’”’, Mr. H. B. Stallard 
(London) on “Anterior Flap Sclerectomy with Basal Iridectomy”, Sir Luigi Preziosi 
(Malta) on “Flap and Filtration in Preziosi’s Operation”, and Dr. F. McAuley 
(Dublin) on “Technique and Results of Retinal Detachment Surgery using Binocular 
Indirect Ophthalmoscopy”’. 

The success of the meeting was further increased by the warm welcome and hospitality 
from our colleagues in Dublin. 


NATIONAL COUNCIL TO COMBAT BLINDNESS 


The Scientific Advisory Committee of the National Council to Combat Blindness 
announces that it is now accepting applications for its 1958/59 FIGHT FOR SIGHT grants- 
in-aid, research fellowships, and summer (1958) student fellowships. In accordance 
with its programme of financing research in ophthalmology and related sciences and 
encouraging qualified investigators to further research, the Scientific Advisory Committee 
will consider all applications at its ninth annual meeting in June, 1958. 

The closing date for receipt of completed applications for grants and fellowships has 
been advanced to March 1, 1958, in order to allow time for processing and review. 
Applications for summer student fellowships will be reviewed in advance of the June 
meeting. 

Appropriate forms may be obtained from the Secretary, National Council to Combat 
Blindness, Inc., at the Council’s new address: 41 West 57th Street, New York 19, N.Y. 


MUSLIM UNIVERSITY, ALIGARH, INDIA 
INSTITUTE OF OPHTHALMOLOGY 


Professor Tulsi Dass, F.R.C.S., lately Professor of Ophthalmology at Amritsar has 
become Director of the Institute of Ophthalmology, Aligarh, India. 

Dr. F. C. Rodger of the United Kingdom has joined the Aligarh Institute of Ophthal- 
mology as Research Professor under the Colombo plan. 


THE Ross FOUNDATION 


A generous contribution was made from the Ross Foundation towards the expense of 
= recs illustrations in the paper ‘‘ The Eye in Vascular Disease’? by Robert 

ishman. 

It is regretted that this acknowledgement was omitted from the issue in which the paper 
appeared (November, 1957). on 


OPHTHALMOLOGIST wanted in Eastern Canada as assistant to busy specialist. Con- 
siderable amount of operative work. Some knowledge of E.N.T. an advantage. Excellent 
prospects for advancement. Salary first year $9,000. Principal will be in U.K. in Spring 
for personal interviews. Write (giving experience, age, marital status, religion, and snap- 
shot) to Box No. 70, British Journal of Ophthalmology, B.M.A. House, Tavistock Square, 
London, W.C. 1. 


INDEX TO VOLUME XLI, 1957 
AUTHOR INDEX 


Agarwal, Lalit P., Gupta, R. B. L., and Malik, S. R. K.: Chlorpromazine in ocular surgery 

——— and Malik, S. R. K.: ’Pre- and acetazoleamide in 
glaucoma surgery sa 

Asher, H.: The fixator ... 

Ashton, Norman, Graymore, Clive, and Pedler, "Christopher: "Studies on developing retinal 
vessels.. V. Mechanism of vaso-obliteration. (A preliminary report ae 


Bain, W. E. S.: The fellow eye in acute closed-angle glaucoma 
Barany, Ernst, Berggren, Lennart, and Vrabec, Frantisek: Mucinous layer covering the 
corneal endothelium in the owl Strix aluco 35 
Berggren, Lennart: See Barany, Ernst, etc. . 
Birge, H. L.: Prodromal malignant glaucoma 
Bridgeman, G. J. O.: Correspondence 
Budden, F. H.: Natural history of onchocerciasis 


Campbell, D. A., Jones, M., Renner, N. E. A., and Tonks, E. L.: Combined action of 
Diamox and potassium bicarbonate in the treatment of chronic — one 

Charters, A. D.: Retinitis pigmentosa and Gaucher’s disease... 

Choyce, D. P.: Anterior dislocation of the lens in Marfan’s syndrome 

: Correspondence 

Cook, C. A. G.: Role of fat emboli in diabetic ‘retinopathy 

Cory, J. W. E.: Unilateral exophthalmos — from sclerosis sis the ne sphenoid bone 

Cowie, J. W.: See Foster, J., etc. ae 


Davey, J. B.: See Lucas, D. R., 
, J. H.: Fuchs’s epithelial ¢ dystrophy of the cornea . 
Duke-Elder, Stewart, and Maurice, David M.: Symbols of ocular dynamics... 


Efron, Robert: Stereoscopic vision. I. Effect of mses re summation . 
Epstein, Edward: The Ridley lens implant... oe 


Fernandez, R. H. P., and Watkins, J. T.: Portable eye irrigation unit : 

Foley, Jill: See Lyle, T. Keith, etc. ... 

Foster, J., Henderson, W. , Cowie, J.W., and Harriman, D.S.F.: Choroidal s sarcoma with a 
metastasis in the opposite orbit es ai 

Foulds, Wallace S.: Dark-room test and its mechanism als 

——— and Phillips, Calbert I.: Chronic closed-angle glaucoma 


Gilkes, M.: Leech-bite of the cornea ... 
Gloster, J., and 5 coe D. P.: Effect of diencephalic stimulation upon intra-ocular 


press' 

——, Perkins, E. S., and Pommier, Marie-Louise: Extensibility of Of strips of sclera and 
cornea ... 

: See Perkins, E. S., etc. 

Graham, P.A. , and Naylor, E. Je3 Photographic method of measuring ; the angle of squint... 

Grant, Wallace: See Reed, Howard, etc. sh 

Graymore, Clive: See Ashton, Norman, etc. ... 

Greaves, D. P.: See Gloster, J., etc. 

Gregory, Irene D. R.: Retinopathy of f prematurity (Retrolental fibroplasia ) 

Gupta, R. B. L.: See Agarwal, Lalit P., etc. ... 


Hagedoorn, A.: Transient cyst formation in the anterior —— of the - 
Harriman, D. S. F.: See Foster, J., etc. me aaa 
Henderson, W.: See Foster, J., ete. 
Hodgson, T..S., and MacDonald, R.K.: ‘Corneo-scleral tonography 
Holland, R. Ww. B.: Summerskill’s dacryocystorhinostomy .. 

49 


773 


| | 
PAGE 
565 
613 
622 
449 
193 
25 
25 
377 
254 
214 
746 
54 
446 
508 
741 5 
434 
42 
io 
. 
626 
129 
42 
200 
208 
124 
513 
103 
93, 475 
425 
731 
449 
513 
321 
565 
42 
42 


774 INDEX TO AUTHORS 


PAGE 
Jablonski, W. M.: Heredity of green-blindness 186 
Jacobs, H. B.: Posterior conical cornea 31 
Jain, N. S.: Synkinetic lid retraction ... 247 
———-: Optic nerve tumour treated by Kronlein’s lateral orbitotomy ar sed 767 
Jones, Barrie R., and Stevenson, C. J.: ilemccea maceeancn sicca due to sarcoidosis aye 153 
Correspondence 191 
Jones, M.: See Campbell, D. A. "etc. 746 
Ruby: Congenital total cataract—possibly re recessive 444 
———: A pedigree of anophthalmos .. 541 
Kahan, A., and Vén, R.: of the A new to 
matous entropion ous 562 
Langham, Maurice E., and Lee, Patience M.: Diamox ammonium 
on formation of aqueous humour ... 65 
Law, Frank W.: Two new synechia knives... 506 
Lederman, M.: Radiotherapy of non-malignant diseases of the eye chs 


Lee, Patience M.: See Langham, Maurice E., etc. ... 

Leishman, Robert: The eye in — vascular disease: e: hypertension and arteriosclerosis 641 

Levy, W. 3: Neuroblastoma 

Lister, A.: Air in the eye 115 

Lock, % A.N.: Electrical cataract ‘produced by: a240-volt current... 500 

Lucas, D. R., Newhouse, J. P., and Davey, J. B.: Experimental degeneration of the retina. 
The lesion produced bromoacetate: and 
features . 

: See Sorsby, Arnold, ee 309 

Lyle, T. Keith, and Foley, Jill: pampiade in cases of strabismus with special reference to 


erthoptic treatment... 129 
MacDonald, R. K.: See Hodgson, T. S., etc. Ay 301 
McIntyre, H.: See ‘Stanworth, A., etc... 385 

: Orbital ceilulitis with exudative retinal detachment st De 317 

: Congenital pterygium .. 502 
———-: Plastic repair of conjunctiva with peritoneum transplantation 616 
Malik, 'S. R. K.: See Agarwal, L. P.,etc. ... 


: See Agarwal, L. P., etc 

S.S., Nirankari, M. Ss. , and Maudgal, MC: Tay-Sachs's disease (Amaurotic 
familial idiocy)... 
Martin, V. A. F., and Schofield, P.B.: Meningioma invading the optic nerve Sing soa 161 


Maudgal, M. Cc: See Manchanda, S. S., etc 190 
: See Nirankari, M.S.,etc. .. 487 
Maurice, David M.: See Duke-Elder, etc. . 702 
May, W-:: Intra-ocular fragment of aluminium ‘alloy for twelve years 574 
Nairac, M. L.: 26 cases of extra-conjunctval 182 
E. J.: See Graham, P. A., etc. 425 
: See Sorsby, Arnold, etc. 
Nirankari, M. S., and Maudgal, M. C:A modification of the Smith Indian technique of 
intracapsular cataract operation... 487 
: See Manchanda, S.S., etc. ... 190 
Ogg, A. J.: Complete retrofiexion of the iris with retention of normal vision... Bek 440 
Pedler, Christopher: Method for the direct observation of retinal vessels in the anaes 
mental animal . 174 
: Studies on developing retinal vessels. “TV. The effect of i ionizing radiation pee 179 
: See Ashton, Norman, etc. / 449 
Perkins, E. S.: Influence of ah _ cranial nerve on the ‘intra-ocular’ Dressure of the ne 


rabbit eye 


. 


INDEX TO AUTHORS 


Perkins, E. S., and Gloster, J.: Distensibility of the eye... 
: Further studies on the er. of the - 
Phillips, Calbert I.: See Foulds, Wallace S., etc. am 
Pittar, C. A.: New suture needie for corneal surgery 
Pommier, Marie-Louise: See Gloster, J., etc. ... “3 


Reed, Howard, and Grant, Wallace: _—— ‘Ss syndrome 
Renner, N. E. re See Campbell, D. A., etc. 
Ridley, Frederick: Safety requirements for acrylic implants... 
Ridley, Harold: Anterior chamber lenticular implant 
Roberts, D. St. C.: Studies on the antigenic structure ee the eye using the fluorescent anti- 
body technique... i 
: Benign calcifying epithelioma 
Rodger, F. C.: Acute ocular onchocerciasis and its treatment p 
———: Some observations on the punctate keratides in Africa .. 
Roper- -Hall, M. J.: Oxyphenonium as an atropine substitute in ophthalmology .. 
: Correspo ndence 
Rose, Doris, and T Taylor, Clifford: : Multiple myelomatosis affecting t the orbit 
Rycroft, B. W.: New appliances Ae ae 

: Three unusual corneal grafts .. 


Sachs, A.: A new medium for the donor for 

Schofield, P. B.: See Martin, V. A. F., Re fee 

Shannon, T. E.: Correspondence 

Somerset, E. J.: Mooren’s ulcer treated ‘by diathermy coagulation 

Sorsby, Arnold, Newhouse, J. P., and Lucas, D. R.: miaipttaca sae degeneration of the 
retina. I. Thiol reactors as inducing agents 0 

Stanworth, A., and McIntyre, H.: so of uveitis 

: Correspondence 

Stevenson, C. J.: See Jones, Barrie R., “etc. 

Stokoe, N. L.: Soemmerring’s ring... 


Taylor, Charles: Accidental vaccinia ... 

Taylor, Clifford: See Rose, Doris, etc. 

Taylor, P. J.: Cavernous sinus thrombophlebitis 

Tonks, E. L.: See Campbell, D. A., etc. an 
Tornquist, Ragnar: Corneal radius i in primary acute glaucoma ah 
Trevor-Roper, P. D.: Intra-epithelial epithelioma (Bowen’s disease) 


Vén, R.: See Kahan, A., etc. ... 
Vrabec, F.: "substance i in the trabecular n meshwork 
———-: See Barany, Ernst, etc. a 


Walsh, Frank B.: Third nerve ane ys A clinical evaluation 
Watkins, J. T.: See Fernandez, R. H. P., 
Weale, R. A.: Observations on reactions in living eyes 


Zagora, Edward: The Zagora rod test ... 


7715 
PAGE 

731 

746 

359 

355 

338 

492 

544 

599 

238 

383 

438 

504 

759 

558 

161 

126 

570 

309 

385 

153 

348 


776 


SUBJECT INDEX 


PAGE 
Abducens nerve: See Nerve, sixth 
cranial 
Abduction in syndrome ... 731 
Abscess, dental, and uveitis 386, 388 
. orbital 317 
ascorbic, “and blood-aqueous 
barrier .. ee , 86 
—— ——,, and vaccinia 246 


irritant fumes of... 626 

tion and stereoscopic vision 710 

—— and strabismus . 130, 131, 132 

——, unequal ... 

Adrenaline, after acrylic Tens implant ... 372 
After-cataract: See Soemmerring’s ring 
See Mobius’s syn- 


rome 
——~ test: See Test, agglutina- 
Agiiuttates, '0- and L-, and uveitis ... 392 


Air, injection... 371, 504 
—— —— in acrylic iens | surgery 
—— —— into anterior chamber oo: 
—— —— into posterior chamber... 118 
i ‘ 118, 505 
—— ——,, tubes for 504 
Albinism,“ partial” 327, 329 
Allergy and uveitis 386, 392, 410, 412, 415 
Aluminium fragment, intra-ocular, re- 
tained for 12 years ... 
Amaurotic familial idiocy 


... 190 
Amblyopia and strabismus 139, 140, 145 
, and occlusion 140 


Ammonia and formation of 


65, 76, 80 
for lens implant ... 


Aneurysm and palsy, oculomot tor 
577, 579, 584, es 
6 


Angiospasm 

Angle of deviation: See Deviation, angle 

filtration, and darkroomtest ... 206 
——, ——,, and irido-corneal contact 208 


Ankylosing spondylitis: See Spondylitis, 


ankylosing 
Anophthalmos ... 541 
Ante-natal noxe. Mobius’ s syndrome 
and 738 
Antibiotics: See under individual drugs 
Antibody, fluorescent . .. 338 
—— production and radiotherapy 2 
ts and cavernous sinus 
thrombophlebitis... 229, 234 
Antigenic structure of the eye ... 
Antihistamines in onchocerciasis 


See Titre, antistrepto- 
lysin 
Antrenyl: See Oxyphenonium 


PAGE 


Aphakia and air injection «118 
——, traumatic, and acrylic prosthesis 
374, 375 


Aplasia, congenital nuclear: See Mo- 
bius’s syndrome 


Air tubes for intra-ocular air injection 504 
Apparatus for direct observation of 


retinal vessels (exptl.) ... 174 
Applanation tonometer me 274, 275 
Eye irrigation unit, portable 626 
Fixator 622 


Foreign body detector and locator .. 637 
Sponge swabs .. 504 
Suture forceps 504 
—— needle, new, for corneal surgery 61 
Synechia knives > 506 
Tonometer, electronic 301 

Apraxia, ocular-moter .. 736, 737 

Aqueous humour: See Humour, neem 


Aqueous veins... 258 
Arcus tropicalis .. 544 
Arteriolitis, involutionary PE 652, 653 
——,, necrotizing 660, 663 
osclerosis ... 641 
——., hypertensive 643, 647 
——,, intra-ocular circulation in -.. 638 


——, involutionary 642, 643, 644, 649, 650 
Arthritis, rheumatoid, and uveitis 387, 412 
Atheroma od 642, 669, 670 
Atrophy, optic, and onchocerciasis ... 

——,, retinal 
——, and ‘retrolental fibroplasia 399 
Atropine and contact-irritation 
—— in onchocerciasis .. 

——, oxyphenonium substitute for ... 238 
Autograft, corneal cos 
Autohaemotherapy in onchocerciasis 
Autonomic nervous gai intra-ocular 


pressure and . 262, 513, 528 

Awards: 
Bishop Harman Prize 638 
Middlemore Prize... 638 
Percival J. Hay Prize... 
iat 7, 12, 13, 14, 15, 570 
——,, applicators for 
——, contraindications for... 
——., dosage of .. 15, 16 
——, source of . 15 
Bell’s phenomenon "595, 731, 736 
Bengal rose staining 155 


Bicarbonate, Diamox and 65, 66, 69, 83, 746 
—— of aqueous humour tas 259 
Binocular temporal summation .. 709 
—— vision and depth sense soe TAO 
—— ——.,, estimation of 188, 622 


INDEX TO SUBJECTS 7177 


PAGE 
Binocular vision and latent nystagmus 142 
—— —— and orthoptic treatment 129, pa 
—— —— and stereoscopic sense 
—— —— and strabismus, 
130, 139, 142 
—— —— ——,, divergent 144, 145, be 
—— —— ——, paralytic 
Birmingham and Midland Eye Hospital, 
Course in Industrial Ophthal- 


mology 
Blepharitis, for ... 3 
——, vaccinial ... 243 
Blindness and cavernous thrombosis 232, 236 
——., green 186 
” 214, 215, 217, 218, 
544 


—, and 
Blood—aqueous barrier, Diamox and 65, 76, 83 
—— ——,, aqueous formation and 260, 261 


fluorescein and ... 66, 76, 87 
—— ——, permeability of ... 263 
——,, fifth nerve stimu- 
lation and... 
Blood potassium, Diamox and.. ... 746 


Blood pressure: See also Hypertension 
—— —— and 4 


, intra-ocular pressure and 
281, 287, 290, 519, 521, 522, 524 
Body, vitreous: See Humour, vitreous 


Book Reviews: 
ADLER, F. H.: Gifford’s Text-Book of 
Ophthalmology. 6th ed. 
(1957) .. 630 


ALAGNA, G., and SCULLICA, F.: The 
Eye in Diabetes Mellitus 


(1956) .. 629 
Cocan, D. G.: Neurology “of the 
Ocular Muscles (1956) ... 448 


Crisp, G.: Simulium and Onchocer- 
ciasis in the Northern Terri- 
tories of the Gold Coast (1957) 631 

DE LESDAIN, F.: Corneal Lenses 
(1957) .. 631 

HARRINGTON, Davip O.: The Visual 
Fields. A Text-Book and 
Atlas of = Perimetry 


(1956) .. 000 
JACKSON, C. R. S.: The “Eye in 
General Practice (1957) ves 516 


Mann, Ipa: Developmental Abnor- 
malities of the “— 2nd ed. 
(1957) .. 509 
TOWNLEY: Keratoplasty 


PERKINS, E. S., “and HANSELL, P.: An 
Atlas of Diseases of the Eye 
(1957) .. 254 
PRINCE, J. H.: Comparative Anatomy 
of the Eye (1956)... 630 
RoncHI, V. (trans. RosEN, E.): Op- 
tics, the Science of Vision 


PAGE 
Book Reviews (Contd.): 

SAUBERMANN, G.: A Study of the 
Entry of Various Antibiotic 
Substances into the Aqueous 
and Vitreous Body of the 


Human Eye (1956) ... 629 
Stereoscopic Pictures (1956) ... 633 
THEIL, R.: Is Diabetes a Vascular 

Disease? (1956) 62 


WEGNER, W., and Wurm, K.: 
Besnier - Boeck - Schaumann 
Disease (1957) vias 632 

WHITESIDE, THOMAS C. D.: Problems 
of vision in Flight at High 
Altitudes (1957) 633 

Woops, ALAN C., and BuRGEss, 
ANNETTE SMITH: Endogenous 


Books Reviewed in Ophthalmic 
Literature: 
SCHGFFLER, M.: The Blind in the -_ 
of the Nations (1956) 


Books Abstracted in Ophthalmic 

Literature: 

SorsBy, A., BENJAMIN, B., DAVEY, 
J. B., SHERIDAN, M., and 
TANNER, J. M.: Emmetropia 
and its Aberrations (1957) ... 509 

StrieFF, E. B., and Base, J. 
(editors): Modern Problems 
in Vol. 1 


(1957) .. 
Bowen’s disease .. fe 167 
retina and 311, 313 
Capsulotomy, lens 2 slay and 358 
Carbonic — . inhibitor for: See 
iam 
Carcinoma: See ‘ae Epithelioma 
—— and Bowen’s disease 
—-in-situ... 
Cataract: See also Lens; Surgery, 
cataract 
—, , implant for 368 
——,, electrical . 500 
extraction, choroidal detachment 
after .. 117 
—— ——, Smith ‘Indian technique of 487 
— ——, —— —— modifica- 
tion of 488 
and 
—, — ocular size and ... 


778 INDEX TO SUBJECTS 


Cataract, radiation 
bella 


sinus 
Thrombophlebitis 
Cellulitis, orbital 
iritis from. 
Chamber, anterior, air in ; 
—, —,, angle of, glaucoma and . 
— iris retroflexion 
and... 440 
‘ , depth of, glaucome and 421, 423 
——, ——, Diamox and surgery of ... 
—, "lenticular implant in 355, 356 
post-operative Diamox 
614, 615 


and... sob 
——, ——,, reformation of 117, 613 


air in 


retrolental fibroplasia and 322 


ia cavernous sinus thrombo- 
228, 231, 232 


phlebitis 


, blood pressure and... 
——, complications from 

. intra-ocular pressure and 
Cholesterol, Gaucher’s disease and 


colloid bodies 


,melanoma of... 
——.,, post-operative detachment of 
» sarcoma of 
——, volume-pressure relationship 
and... 101, 102 
Choroiditis 388 
Choroidoretinitis, ‘onchocercal 216, 218, 


219, 221, 225, $51 
——., toxoplasmic 

Ciliary body, fifth nerve stimulation 

Circulation, "inocula, in hyperien- 
sion... 634 

co, concentration: See Tension, CO, 

Coefficient of elasticity * cornea and 
sclera ... 103 

—— of ocular rigidity: ‘See Rigidity, 


coefficient of 


Collagen Sjogren’s 


antigenic structure of 
——,, bulbar, repair of ... 
epithelioma 
external implants and 
—— and onchocerciasis 
+ papilloma of, radiotherapy in 
——, plastic repair of . ons 


retroposition of, for trachomatous 
entropion 


——, sarcoidosis of 153, 154, 155, 156, 135 


“Conjunctival flap” ...  ...  ... 117 

Conjunctivitis: also Kerato-con- 
junctivitis 

—— at Moorfields, 1956 


Conjunctivitis, onchocercal 

radiotherapy for .. 
Convergence in Mébius’s 

——,, stereoscopic sense and . 

Cornea, anaesthesia of ... ar 

——.,, antigenic of 

——, autograft of 

pom of elasticity of 

——, degeneration of . 

——., and acrylic prosthesis 
——, —— ——,, radiotherapy for 
——, dystrophy “of, Fuchs’s 

epithelioma of ... 

—, extensibility of 


 leech-bite of 
——, myotonia atrophica ‘and ... 
> myxoedema and ... 
——, opacities of: See Keratitis; 
Kerato-conjunctivitis 
radiotherapy for 3 
——., posterior conical .. | 
radiotherapy of ... 3, 4, 15 
——., radius of, and acute glaucoma ... 421 
Tupture of ... 440 
——, sensitivity of, in Fuchs’s i 538 
——, —— in keratitis ... 


——., ulcer of, dendritic 5, 7, 15, 387 
——, Fuchs’s dystrophy 
and 
» vascularization of, radiotherapy 
. volume-pressure relationship and 103 
scleral tonography ea 
Correspondence: 
Extra-Conjunctival Orbital Implants 
Ocular Symptoms in Glandular 
Fever ... 
Oxyphenonium as an “Atropine Sub- 
Stitute . os 
Paradoxical Lid Retraction ‘in Uni- 
lateral Congenital Ptosis 
Cortisone in onchocerciasis 
operative 
—— in sarcoidosis 
Crocodile tears ’’ 


C.T.AB.: See Cetrimide 
387, 402 


acrylic in 368, 375 
Cycloplegia, oxyphenonium and 
Cyst in lens capsule... 440 


ess 
578, 580 
386, 388 


Dacryocystorhinostomy, Summerskill’s 111 
Dehydrogenase, phosphoglyceraldehyde 
in retina 
Densitometry ... 
Depth, perception of ... 
Descemet’s membrane, Fuchs’s "dystro- 


phy and 34, 537, 540 


PAGE PAGE 
| 
——.,, senile 368, 487 
mosis 
eee 567 
56 
661 
652. 661 
158 
167, 171 
218, 546 
616 { 


INDEX TO SUBJECTS 


PAGE 

Descemet’s membrane, keratoconus 
posticusand ... 6, 38 
in uveitis 392 
Diabetes ... 406, 579, 635, 741 
—, fat emboli in 741 
oculomotor palsy and 579, 587, 588, 
—, uveitis and oa 406 
65, 613, 746 
—, acidosis after 746, 756 


——, ammonium chloride and 66, 73 
+» aqueous composition and 71, 73, 757 


—, flowand ... 76, 83, 757 
formation and 65, 757 
——.,, blood—aqueous barrier and 65, 76 

——, CO, concentration and .. veel 

. composition of blood and 73, 757 
——, diminishing effect of 752, 753, 754 
—— and diuresis 753, 755, 756 
and effect of “‘nephrectomy”’ 66, 73 
—, electrolytesand ... 
613, 746 


glaucoma 
—— and intra-ocular 


748, 750 
—— and iridencleisis ... eee . 613 
——, mechanism of action of... 83, 746 
» Miotics and 746 
—, paraesthesiae and 746 
—— and pH 66, 71, 72, 73, 82, 84, 753, 
——, resistance to 752, 753, 185 
» Surgical indications for ... 
——., systemic effects of 753, 756 


Diathermy coagulation of Mooren’s 
and blood pressure 519, 


24 
——,, experimental stimulation of 


—— and intra-ocular pressure 263, 5. 13, 
520, 521, 522, 524 


—— and nictitating membrane 519, 52 
—, bar responses to 517, 518, 527 


icarbamazine in onchocerciasis 607 
Diplegia, congenital facial: See M6- 
bius’s syndrome 
Diplopia and strabismus 146 


» Optic: See Optic disc 
——, Placido’s, and keratoconus posti- 


cus ..36, 38 
Disease, Reiter’ s, ‘and uveitis eis 387, 405 


Distensibility, ocular: See a disten- 


sibility of 
Diuresis, Diamox and ... 753, 755, 756 


Duane’s retraction syndrome 147, 148, "250, 


3, 735 
—— —— ——,, electromyography i ag 736 
—— —— ——, extra-ocular muscles i in 735 
—— —— — and MibObius’s syn 


drome .. 735, "7136 


types of 


- 


PAGE 
Duct, lacrimal ... 111, 637 
——, naso-lacrimal, intubation of 112 
Dynamics, ocular, symbols of ... 702 
Dynamometry... 270 
Dyskeratosis 172 
Eales’s disease, for 3 
Eczema, \ vaccination 245 
Electrical cataract 500 
Electromyography in Duane’s retraction 
syndrome... 736 
in MObius’s syndrome 
—— and nerve regeneration ... si, 585 
Electroretinography 301 
Emboli, fat, and diabetic retinopathy... 741 


Endothelium in Fuchs’s dystrophy 533, 534, 


Enophthalmos ... ... ~—-250, 382 
Entropion, peritoneal transplant for 616 
Epithelial dystrophy, Fuchs’s: See 
Fuchs’s dystrophy 
—— hyperplasia and Bowen’s 
Epithelioma, benign calcifying .. 492 
age incidence of 492, 493, 
494 
——., basalcellsof... 496, 497 
’ ——., differential diagnosis 
of 494, 497 
familial trait ‘in 493, "494, 
——, —— +—., histology of 495 
SX incidence of 492, 493 
—, —, site of 492, 493, 494 
intra-epitheli al. ... 167 
jum in Fuchs’s dystrophy 534, a 
Erythema circinata and uveitis 409 
—— nodosum and sarcoidosis... 159 
Erythromycin in cavernous sinus 
thrombophlebitis eee 229 
240 
in acute glaucoma... "193, 195, 196 


—— and intra-ocular pressure 


Erythrocyte sedimentation rate. in Si6- 


gren’s syndrome 159 
omer in uveitis 411 
Ese and cavernous sinus 
thrombophlebitis ...  ... 233 
—— and myelomatosis .. 438 
—— and sarcoma, choroidal ... pee 
——., unilateral ... 434, 438 
Extensibility of cornea and sclera 103, — 
for testing 10: 
Exudate, inflammatory, and Tadio- 


therapy 
retinal, hard white 


577, Sei 
115 


Eye, abnormal movements of «. 


——, air in 


——,, antigenic structure of 338 


780 INDEX TO SUBJECTS 


Eye, distensibility of 93, 103, 109, 415 
——, and high pressures ... 47 15 

—, —— —, manometric methods 
—, —— ——,, tonometric methods 477, 
482 

—, —— ——, volumetric methods... 

—,, donor, storage of 558 
irrigation unit, portable ... 
——.,, perforated... | 


nang photochemistry of (exptl. ) 461, 463, 
465, 468 


—— and vascular disease ... ... 64] 
Eyelid, abnormal movements of 577, — 
—— and oculomotor nerves ...  ... 
Facial nerve: See Nerve, seventh 
crania 
Fistula, lacrimal ... 111,112 
Fixation, errors of - 625 
Fixator ... 622 
Fieischer’s ring 


Fluorescein isocyanate in immunology 38 
——,, “‘streamline”’, through pupil ... 
—— studies and aqueous formation 66, 


Forceps, suture ... 505 
Foreign — intra-ocular, retained for 


Friedenwald’s s coefficient K: See Rigid- 


ity, coefficient of ocular 
's dystrophy 373, 374, 


574 


aetiology of... 
——, age incidence of ... 
——, aqueous in . 
, corneal sensitivity in 
——, Descemet’s membrane in 534 


_—., differential diagnosis of 536, 539 


cer in 538 


, endothelium in a 534, 537 

——,, epithelium in 534, 536, 537 

and glaucoma 536, 539 

—— —,, haloes in 
—— — , historical survey 
and keratoplasty 534, 539 


—— ——, Paufique’s technique i in ... 540 
—— ——,, sex incidence of : 
—— ——., substantia propria in 537, 540 
— —., ——, symptoms and signs of ... 536 
— , treatment of 534, 539 


Vost’s Phenomenon in_ 537 
247. 


48, 252 
Fundus oculi: See also Ophthalmoscopic 


appearances 
in fulminating hypertension 656, 


, 659, 660 
in hypertension 646, 656, 657 
— — — —, Severe, with re- 


active sclerosis 663, 664, os, 667 


—— —— in involutionary arter 


sclerosis 643, 644, 649, 650 


PAGE 

Fundus oculi in involutionary arterio- 
sclerosis with hypertension 644, 
651, 654, 655 
—— ——, light reflection from 
—— ——., normal .. 655 
—— —— in retrolental fibroplasia 322, 329 


Fusion, flicker, and stereoscopic vision 


710, 
—— and latent strabismus... 
Gamma globulin in vaccinia... 243, 246 
Gamma-radiation in benign tumours... 17 


Gaucher's and retinitis pigmen- 
Gaze, horizon, in Mébius’s syn 


dro 
_—; vertical, i in Mobius’s syndrome... 73 
Ghost cells of benign calcifying epithe 
lioma ... 
Gland, lacrimal, in sarcoidosis 153, 157, 158 
,» ——. and Sjégren’s syndrome .. 158 
parotid, in sarcoidosis... 
——, pituitary, in retinitis pigmentosa 31 
, salivary, in sarcoidosis ... 
Glaucoma: See also Tension, ocular — 


——, acute, aetiology of 
closed-angle 193 
—,— —, fellow eye in. 194, 195 

miotics in 193, 195, 196 
——, ——- ——,, prodromal signs of... 194 

, —— ——., prophylaxis of 193, 197 

—— provocative tests in 198 

——., results in 195, 197 
—, —— ——, treatment of 193 

tioning of lens 447 

——, ——,, and hypermature cataract... 375 
C primary, and corneal radius 421 
sy aetiology of 530 


_ autonomic nervous system and... 513 
» chronic closed-angle 208 


—,-— , and aqueous outflow 
graphy in 
—, —— — Diamox and potassium 
bicarbonate in 
——,and filtration angle ... 208 
—, gonioscopic appear- 
ances of 210, 211 
——.,, and irido-corneal con- 
, miotics in 208, 209, 210 
——, ——-——, provocative tests of 208, 
non-congestive, warning 
signs of 
ae venous obstruction at disc 
"193, 200, 20 
age distribution of 
——, ——, darkroom test in . 35 202 
——, sex distribution of .. 201 


INDEX TO SUBJECTS 


PAGE 
Glaucoma, corneo-scleral tonography in 


1, 303, 


65, 88, 613, 
513, 530 
533, 539 
613, 614 


——, darkroom test in 
——, Diamox in sa 
—— and diencephalon... 
——, differential diagnosis of ... 
——, iridencleisis and Diamox in 
——, malignant 
and parasympathetic nerve Ves 
——., phacolytic sip 
. secondary, radiotherapy ‘for tre 
+ in retrolental fibroplasia .. 
—-, , and Soemmerring’s ring .. 
simple, aetiology of 
——,, surgery of, Diamox in ... 
Glioma of optic nerve ... , 
G\ycolysis in retina 
Gonioscopy in chronic 
glaucoma 210, 211 
Goniosynechiae ... 208, 212 
——, differential diagnosis 
Goniotomy, air and 116 
and uveitis... 398, 405, 406 
Graft, corneal, and acrylic prosthesis ... 
—, = in Fuchs’s dystrophy 534, 539 
——, donor, preservation of ... 558, 761 
——, mucous, for trachomatous entro- 
pion 
——, peritoneal conjunctival ... 
Granulation tissue and implant 
Granuloma, sarcoid 
Green-blindness, heredity of 


Haemangiomata, radiotherapy in 
Haematoma, subdural . 
Haemophilus influenzae ‘and weveitis 395, 400 

Haemorrhage, retinal, hypertensive 659, 675, 


683, 687 
—— and retrolental fibroplasia 44) 32 
plegia . 247, 248 
Haloes in Fuchs’ dystrophy 536 
Hassall Henle bodies ... ae 35 
Haze, corneal, and keratoconus 
posticus a 32, 37 
Healing, radiotherapy and 1 
Heparin in cavernous sinus thrombo- 
phlebitis Ss 229, 234 
Heredity: See Inheritance 
Herpes simplex, keratitis in... 
Herpes zoster and oculomotor nerves ... 579 
—— —, radiotherapy for pain of 


Hetrazan: See Diethylcarbamazine 
Histamine in ... 370 
Homatropine 238, 240 
Honours: : 

ASHTON, NORMAN ... 292 


8, 11, 16 
594 


3 
387 


Boasg, A. J. ... 


Dosree, 192 
ag aan Sir STEWART . 192, 512 


NEELY, J. C. . 192 


——, ——., ascorbic acid of 
, biochemistry of 


——, ——, carbonic anhydrase and 65, 757 


‘ ciliary processes = 
——, ——,, composition of (rabbit) . 
——,——,Diamoxand 65,71, 83, 614, 137 
e » flow of 258, 261 
—, ——, in closed-angle glau- 
208 


coma 


——, —,, formation of 65, 259 
——, ——, ——., fluorescein studies of 66, 16 
——, ——.,, in Fuchs’s dystrophy ssi 


——., and intra-ocular pressure 259, 


——,——,, osmotic pressure of 88, 89, 7 


——, pH of 
and post-operative ‘Diamox 614 


—, ——, protein in . ny 6 287 


, sodium of ... 5, 757 
—,—, of tawny owl (Strix aluco) 35, 26 
Humour, vitreous, adhesions to retina of 168 
Hydrocortisone in acrylic lens surgery 371, 


Hyperoxia and retina act 
Hypersensitivity: See Allergy 
Hypertension 641, 646, 656, 657 
—— and arteriolar tone 
—— with arteriosclerosis 643, 644, 648, 
651, 654, 655 
——., fulminating . 656, 658, 659, 660 
intra-ocular circulation --- 638 
——, malignant 697, 698 
—— and peripheral resistance ... 695 
——.,, severe, with reactive sclerosis 663, 664, 


» therapy of.. 

Hyphaema 

Hypoglossal nerve: See ‘Nerve, ‘twelfth 
cranial 


Hypothalamus: See Diencephalon 


Implant, extra-conjunctival ... 182 
——,, lens: See Lens, acrylic 
——, Ridley: See Lens, acrylic 
Inflammation, radiotherapy in Ks 2 
Inheritance of anophthalmos ... 541, 542 
—— of benign calcifying epithelioma 

493, 494, 498 
—— of congenital total cataract 
—— of convergent strabismus... 
—— of green-blindness 
Injection, intra-ocular, of air ... 
Intra-epithelial epithelioma _.. 
Intravitreal injection 
Iodoacetate, retina and... 


781 
Humour, aqueous, and ammonium 
76, 259 
373, 376 
Hydrophthalmos Sad 421 
665, 667 
697 


782 INDEX TO SUBJECTS 


PAGE 
Iridectomy, peripheral, in glaucoma 209, vor 


—, ——, —— ——., prophylactic ... 193 
Iridencleisis, valvular, Diamox and ... 613 
Irido-corneal contact and filtration angle ai 


Irido-cyclitis: See Uveitis 
Iris and body, ciliary, ow struc- 
ture of 
—— bombé 
complete retroflexion of 
——, congenital anomaly of . 
——, prolapse of, post-operative 
——,, acrylic lens 
——.,, streptococcus an 
Iso-nicotinic acid drazide (INAH) i in 
sarcoidosis... 


iis, 116 


Keloid, radiotherapy for ice 13, 17 
Keratitis: See also 
8, 373, 
, aetiology of opacities a 
dendritic ... 
radiotherapy for 3, 6, 599 
—, histopathology of opacities in 608 
——, interstitial, and uveitis ... BOT 
——,, lepral “ae ... 600 
——, nummular... 599, 602 
——, onchocercal 218, 219, 220, 221, 224, 
¥ 547, 548, 600, 
——, punctate ... ase ee 3, 599 
——, ——, epidemic 
, radiotherapy for .. ak 5 
»Tosacea.. ses 3, 4, 5, 15 
——., striate, and acrylic lens implant .. 373 
——,, superficial punctate 3, 7, 387, 406, 410 
——, trachomatous... ... 600 
—— and uveitis : 386, 388, 410 
Keratoconjunctivitis and abducens 
——, acute punctate 599, 603 
——,, epidemic virus ... 599 
——.,, herpetic ... 604 
—. 153, 158, 159, 538 
Keratoconus posticus circumscriptus 31, 38 
— — totalis 36, 38 
—— ——, traumatic ... 40 
Keratometry i in keratoconus posticus . 
Keratoplasty, air injection in ... 
——,, autograft for 
—, corneal vascularization after, 
radiotherapy in 
—— and Fuchs’s dystrophy 
,fullthickness ... 
——., lamellar "636, 758, 760 
, for corneal perforations 764 
——,, storage of donor eye for 
Keratosis, radiotherapy for... ‘12, 17 
Kerato-uveitis: See Uveitis, — 
Knife, synechia, new ... 
Kronlein’s lateral orbitotomy ... 


38 
116, 119 
759 


PAGE 
Lachescine 238, 240 
Lacrimal duct: See Duct, lacrimal 
—— gland: See Gland, lacrimal 
—— sac, surgical drainage of ... Go 
Largactil: See Chlorpromazine 
oon-Bied] 57, 


Laurence-M 
Leech-bite of cornea... 
ic: See also Polymethyi 
methacrylate ... 355, 356, 359 
——, ——, and anterior chamber... 355 
—, ——, —— ——, design of 356, 357 
——, and cetrimide 359 
——, ——,, degreasing of 362 
——, ——, dislocation of 355, 374 
——, ——,, light transmission curve of 359 
——, ——, preparation of ... 362 
.» ——, safety requirements for ... 
of 
——, ——,, storage of . 
——, surgery of . 
—_, complications of 355, 


. ——., and cortisone 
—, ——., failures of ... 


gloves and . 
—, —_, —, heterochromic cyclitis 


——, ——, ——,, and hyphaema 

,——, and posterior syn- 


results of .. 
—, ——, ——,, technique of 355, 364, 
369, 370 
—-, ,——, and traumatic apha 
kia 4, 375 
——, ——, and ultra-violet 359, 


342 
442 


——.,, antigenic structure of 
——,, capsule of, cyst in 
——, dislocation of, anterior . 446 

—, extraction of: See Surgery, 
cataract 

——,——, for prodromal malignant 
glaucoma 377, 378, 379 

—— implant, and anterior chamber ... 


—— in keratoconus posticus ... 
—— and myopia of prematurity 
—— and onchocerciasis 
—— opacities, electrical af 
——., pigmentation of, in onchocerciasis 220 
—— in prematurity... 321 
—— and retroflexion of iris ... 
—— and retrolental fibroplasia 
——, Ridley: See Lens, acrylic 
——., rupture of, and uveitis ... oe SBT 
——,, size of, and glaucoma surgery .... 377 
Lenticulus: Lens, 
... 600 


440 
322, 327 


, 342 
198 
440 
, 373 
386 
157 
358 
373 
375 
364 
| 
373, 376 
| 
-, Ol Kidicy... 


INDEX TO SUBJECTS 783 


PAGE 

247, 248, 249, 

251, 252, 253 
—,  prostigmine-positive in 

myasthenia gravis... 251 

—— ——,, synkinetic ... 247 

Light intensity and ocular media... 461 

——, reflection of, at ocular interfaces 461, 


—— reflex, vascular... 

—— scatter in the eye . 

Limbal window, experimental .. 

Limbitis, onchocercal ... 

Limbus, ‘epithelioma at 

——, pigmentation at ... 

Liver and retinitis pigmentosa... oP 

——, rupture of, and ocular changes ... 
erythematosus, disseminated 


Lid retraction, paradoxical 


Manometry, ocular distensibility 


by 
Marcus Gunn sianiaiesibitn "247, 252, 253, 
583, 597, 637 
Marfan’s syndrome, anterior dislocation 
of lens in 2 
Melanoma, choroidal ... 42 
Membrane, nictitating, seit diencephalic 
stimuli 
Meningioma ed 161 
—— of optic nerve... ae 161 
——,, origin of . 165, 166 
Mental defect and Mobius’ s syndrome 732 
—— —— and retrolental fibroplasia... 324 
Metabolism, defect sate in Gaucher's 
disease... 
——,, fat, in diabetes ... 
——, retinal: See Retina, metabolism, of 
‘sms 742, 745 
Microfilaria: See Onchocerciasis 


446 
icroph "325, 379, 542 

Migraine, ophthalmoplegic a 579, 594 

Miotics in acrylic lens ... 370 

—— and Diamox 746 

—— in glaucoma, acute "193, 195, 196 

Mobius’s syndrome 147, 731 

——.,, aetiology of.. 735, 737, 738, 739 

——.,, ante-natal influences on... 738 

—— and associated anomalies 732, 

737, 738, 739 

» cases of 732, 733, 734 

——, cranial nucleiin ... 
—— and Duane’s retraction syn- 

drome ... aN 735, 736, 737 

——.,, electromyography in 736 

——., experimental work on... 738 

——,, extra-ocular muscles in 731, 736 

——,, features of ... 

——., fourth ventricle in ... 

——,, horizontal gaze in ... 

—— and ocular motor apraxia 736, 737 
——,, pathology of 
——., posterior longitudinal 

bundle in 


| 


735, 737 


PAGE 


Mobius’s syndrome, pregnancyhistory in 739 


—— ——, primary lesion of 735, 736, 757 
—— —— and Rh incompatibility 739 
—— ——,, strabismus in tes 1, 736 
Mooren’s ulcer: See Ulcer, Mooren’s 
Mueller electronic tonometer ... .. 301 
Muscle, levator . .. 581 
-——, orbicularis oculi . 581, 583 
—, ——,, in Mébius’s syn- 
drome 731 
Muscles, extra-ocular, and Duane’ re- 
traction syndrome 735, 736 
——, ——,, electromyography of 584, 585 
——, ——,, proprioceptive sense of . 1 
——, ——, reciprocal innervation of ... 581 
Myasthenia gravis and ophthalmoplegia 


369, 372 
240 
238, 
"321, 325, 327 
, 326 

321, 325, 
326 


Myotonia atrophica, cornea in ae FO 
Myxoedema, cornea in ... 


Mydriasis for acrylic lens surgery 
——.,, alternative 
——, oxyphenonium 

Myeloma, multiple, orbital 

Myopia, congenital 

—— and prematurity ... 

—— and retrolental fibroplasia 


Nails in Sjégren’s syndrome | 159 
Naso-lacrimal duct: See Duct, naso- 
lacrimal 
Nebula and keratoconus posticus 32, 34, 37 
Nephritis, retinopathy in ir 691, 693 
Nerve, degeneration of .. 
——, autonomic system and 267 
——, —— ——,, Mdbius’s syndrome 
and 732 
“normal. anatomy of 
(rabbit) 278, 279 
nsion and 


257, 
265,280, 281, 282, 283, 288, 292 
294 

267, 277, 288, 


> 


——,, section of 


results .. 
pupil and 289, 
291, 292 
——, ——.,, stimulation of, after 
section of ane 288, 289, 290 
——, and per- 
meability y of blood-aqueous 
barrier is 287 
—— ——, —— —, and blood- 
pressure 274, 281, 287 
—, — ——, and epi- 
scleral vessels .. 283 
tension.. . 280, 281, 282, 288 
ili 288, 
91, 292 


tempera- 
285, 286, 287 


ture changes in 


468, 471 
641 
1, 468 
178 
, 601 
: 170 
545 
57 
637 
158 
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Nerve, optic: See Optic nerve 
——, peripheral sensory, — re- 
flexes 


——, regeneration 577 
—— ——,, aberrant 583, 584, 588, 


—— —— and electromyography “oie 585 
——,, seventh cranial ... 579 
—, ——- ——, and ocular tension . 513 
——, —— ——, regenerationof ... 580 
——, sixth cranial, in Mdébius’s - 
drome . we 731 
——,, third cranial 
——, —— ——,, blood ‘supply of ... 593 
—, — , distribution of .. 581 
—— ——, and eyelid movements 
——, —— ——,, and ocular tension 263, 513 
——, —— ——,, paralysis of ... 577, 579 


, aetiology of ... 579 
——, aneurysm in 579, 


584, 585, 595 
——, —— ——,, ——,, cavernous sinus 
thrombophlebitis in . 
diabetic. 579, 587, 
8, 592 
—, ——_ ——_, ——,._ and __herpes 
zoster ... 579 
‘and inflamma- 
tion . a 579, 597 
moplegic migraine... 579, 594 
, progress of ... 579 
phenomenon in 581, 583, 596 
—, —— ——, ——., pupil in 581, 582, 
3, 594, 597 
——, ——,, syphilitic 583, 597 
arteritis 
traumatic 577, 579, 
588, 591, 597 
——, and tumours 579, 
597 
—, —— ——,, pupil in 581, 582, 593 
——, —— ——,, regeneration of 577, 
. 581. 
—, ——, ——, histopathology 
of sé 584, 585 
—--, —., literature BS 
+ —— ——, ——,, misdirection of 579, 


582, 583, 584, 588, 592, 595 


» trigeminal: See Nerve, fifth 
cranial 
——,, twelfth cranial, in M6bius’s 
Neuroblastoma ... 48 


pathology of 50, ‘51, 52 
uclei, Mobius’s syndrome 


Nicest latent, in strabismus 139, 142 
—— in retrolental fibroplasia 322, 325, 328 
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FIison, JAMES 640 
GIMBLETT, CHARLES LEONARD ... 256 
MEYER, REINHARD CARL JOHANNES... 64 
NorRMAN, ALFRED CLARENCE ... 640 
Parsons, Sir JOHN HERBERT . 705 
RECORDON, ESMOND GARETH ... 704 
Tivy, Cectt BRIAN FoRSAYETH 
tor nerve: See Nerve, third 
cranial 
ioma 769 
Onchocerciasis ... 214, 544 
——, acute 544 


—-., anterior segment lesions of 220, 224, 


——., biopsies in 
——,, classification of . a ... 224 
——,, diethylcarbamazine in ... 


——, distribution among population 225 


215, 555 
218, 219, 220, 221, 224, 
546, = 548, 600, 601, 602 
——, light infection in . ze 217 


——,, generalized infection and 
—, incidence of 
keratitis in 


——,, limbitis in.. 221, 546 
——,, natural history of 214, 222, 555 
——, pannus of 544 
——,, pathogenesis of ocular lesions 
, posterior segment lesions in 221, 225, 

226, 544, 550 

Prognosis of 225, 552 
——.,, protein therapy in avs 
regressive stage of | 


——,, treatment of bes 226, 551, 552 
——,, uveitis in 220, 224, 226, 544, 549, 550 
——,, visual acuity in 215, 216, 218, 553 


_ Operation, filtering, complications of. 117 
» Fukala’s ... 349 

in 

——, Webster’s . 661 


Ophthalmitis, sympathetic, and uveitis 387 


Ophthalmoplegia: See also Palsy 
—— in cavernous thrombo- 


phlebitis Me 230, 235 
——,, congenital 247, 250, 251, 
, oculomotor 247 


Ophthalmoplegic migraine: See Migraine 
Ophthalmoscopic appearances: See Fun- 
dus oculi; Retinopathy 
——— —— of retrolental fibroplasia ... 322 
—— —— in vascular disease, grading 
fe) 9, 668, 697 
Optic disc, coloboma of re 326, 328 
—— ——,, cupping of, in glaucoma 193, — 


—— ——,, retrolental fibroplasia and 
322, 326, 328 
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Optic disc, venous obstruction at, in 
chronic glaucoma ... 
—— nerve, glioma of 
—— ——, meningioma of 
Orbit, cellulitis of 
Orbitotomy, lateral, for optic nerve 
tumour 
Orthoptics in treatment and Prognosis 
of strabismus .. 
tion, new concept ‘of 
Osteoma, proptosis from 
Oxygen, developing retina and 
—— susceptibility and temperature 
—, effect of 


——,, cycloplegic effect of 
——,, instant effects of ... 
——, mydriatic effect of 
——,, pH and tonicity of Sis 
Oxytetracycline in cavernous sinus 
thrombophlebitis 


Palsy, Bell’s 


— extra-ocular muscles 


‘ See “also Mobius’ 
syndrome 

——,, horizontal gaze ... V3 736, 737 
——, oculomotor: See 

cranial 577, 587 

Pannus, onchocercal 547 

——, trachomatous... 600, 622 

Papillitis, onchocercal . 

Papilloedema ; 658, 693, 697 

19, 12, 13, 17 


Para-am ic acid: See PAS 
Paracentesis, air 116 
—— and depth perception 710, 712 
Paralysis, congenital oculofacial: See 

Moebius’s syndrome 
Pedigree: See Inheritance 
Pemphigus, ocular mies 158 
Penicillin in cavernous sinus thrombo- 

phlebitis <6 229, 232, 233 
Periarteritis nodosa and uveitis 409 
Peritoneum, conjunctival repair with ... 616 
Perspex: See Polymethyl methacrylate 
pH, Diamox and 9, 82, 84, 753, = 
Pharyngitis in 159 
phi phenomenon 721, 722 
Photochemistry of the eye ay 461 
Photography for measuring the ee of 

squint . 425 
Photophobia i in onchocerciasis .. 
—— in retrolental fibroplasia .. 

t, ocular, in Africans .. 
——, retinal, in old age es 

Pigmentation, See ‘Retinitis 

pigmentosa 
—— in Gaucher’s disease 57 
—— of lens and cornea in onchocercia- 

sis 


Pigments, visual ... .. 461 


Papilloma, in 
inosalicy! 
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Pilocarpine in acute glaucoma 193, 195, 196 
154, 544, 547 

Pituitary in retinitis pigmentosa 56, 57 
Placido’s disc and keratoconus posticus 6. 
8 


Plasma CO,., Diamox and 
Pneumococcus and uveitis 

Polyarteritis nodosa... 
Polyarthritis and Sjégren’ s syndrome 


Polymethyl methacrylate implant. See 
also Lens, acrylic... 355, 356 
—— ——,, cleaning of ... ... 360 
————,_ conditions 
manufacture ... 
—— ——,, degreasing of 
—— ——,, detergents and 
—— ——.,, gloves and 
—— ——, HCl and 
—— ——, light 
curve of 359 
—., NAOH and . 362 
—— ——.,, operative procedure for 364 
—— ——.,, requisite properties of 360 
—— ——,, sterilization of 362, 363 
—— ——, storageof... 362 
—— —— and ir- 
radiation a 359, 360 
Posture, head, in strabismus ... .... 147 
oe bicarbonate and Diamox in 
auco 
Prematurity, ‘of: See Retro- 
lental fibroplasia 
Pressure, blood: See Blood pressure; 
Hypertension 
——., intra-ocular: See Tension, ocular 


—— in myelomatosis ... 

in orbital 

——, pulsating ... 

in retinoblastoma .. 

Proprioception and stereoscopic vision "710 
Prosthesis, intra-ocular: See Lens, 

acrylic 
Protein in aqueous humour 269, 287 
—— serum in uveitis 411 
—— therapy in onchocerciasis 
Prostigmine and of 
gravis ... 
Protanomaly 
Psammoma are of meningioma 
Pseudo glaucoma, corneo-scleral tono- 
Pseudo-Graefe phenomenon 247, 248, 249, 
583, 596 
Pseudo-pupil 
Pterygium, congenital 
——, differential diagnosis of... 167 

——,, radiotherapy for .. 8, ‘10, 16 

recurrent, treatment of . 620 
Ptosis in cavernous sinus thrombo- 

phlebitis 

——, congenital 247 


69, 84 
5, 399 
158 
158, 
159 
239 
, 241 
239 
241 
232 
581 
optosis in Cavernous sinus thrombo- 
phlebitis ... 230, 232 
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Ptosis, surgery of ta ... 636 

Pupil, Argyll Robertson "582, 593, 597 
—— in cavernous sinus thrombo- 
phlebitis 

——, congenital anomaly of . 120 

—— and fifth cranial nerve 

266, 267, 288, 291, 292 

—— and oculomotor nerve 581, 593, ne 

——, pear-shaped 
——, response of, to diencephalic 

stimuli soe 517, 518, 527 

Pupillary membrane, persistent 

Purple, visual: See Visual purple 


Pyorrhoea and uveitis ... 386, 388 


Radiation, ionizing, and retinal vessels 179 
Radiodiagnosis of choroidal sarcoma 43, 44 
Radiography of sinuses in uveitis 393 
Radionecrosis 
8 

172, 173 
12, 14, 16, 17 


Radiotherapy of benign tumours 
—— of Bowen’s disease 
dosage of .. 
indications for... 
—— in inflammatory conditions 
—— in non-malignant conditions 
—— —— results of 
—— in neuroblastoma 
——,, risks of rer 
——,, technique of ee 
Radius, corneal, and glaucoma 
Rainbows in acute glaucoma ... 
Reiter’s syndrome: See Disease, Reiter’ s 
Retina: See also Fundus oculi 
, antigenic structure of ... 344, 345 
——,, area centralis of ... 314, 315, 316 
, arterial sclerosis in Son 642, 643 
arterio-venous in 647 
of 


iodoacetate and 453, 458 
, degeneration of, experimental 309, 313 
reactors 


—, —, thio 


> > 


and 
, detachment ‘of, air injection ee 
exudative 
——, ——, aetiology of . 
——, intravitreal injection 
in 
“due to meningioma .. 
—— —, and orbital cellulitis 
—— ——, and — fibro- 
322, 


—, fat emboli in 


in, and retrolental fibro- 

plasia ... <a 

—, lysis in Ses 

—, orrhage of, radiothera 

—, ——_ —,, in retrolental bro- 
plasia .. ves 
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disease .-- 659, 675 683, 687 
——, immature, vaso-obliteration in... 449 
——, iodoacetate and bromoacetate 
and... 309, 313 
——, meningioma in ees 162, 163 
——, metabolism of ... 309, 311, 452 
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—— and onchocerciasis "216, 218, 221 
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——, oxygen tension of 449, 458 
——,, photochemistry of 461 
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——, temporal summation and 710, 729 
——,, vascular disease in 641 
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——, ——.,, hypertension and .. 642 
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——, ——,, ionizing radiation and . 179 
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tinopathy 
—— pigmentosa and s 
—— ——,, liverand ... 
—— ——,, pituitary and 
—— ——,, vitamin A and 
Retinitis pigmentosa albescens 
Retinoblastoma ... 
Retinopathy, arteriosclerotic "643, 644, 


——,, diabetic. ... 694 
——, ——, fat emboli 741 
——, ——, fulminating FA 691, 693 
—, ophthalmoscopic grading of ... 649 
——,, renal 691, 692, 693 
——,, toxaemic, of pregnancy . 694 
Retrolental fibroplasia ... 
aetiology of... 
—— ——,, case reports of 
clinical course of ... 
—— ——,, haemorrhage and . 
—— ——.,, microphthalmos i in 
—— ——,, myopia and... 324, 325, 327, 328 
—— ——,, nystagmus in 322, 325, os 
—— ——,, ocular media in . 
—— —— and other defects associated 
with prematurity ote 
—— ——,, oxygen and 
—— ——,, refractive error in ... 
, retina and choroid in __.... 
—— ——,, retinal atrophy in ... 326, 329 
—— —— and strabismus... 325, 328 
Rh incompatibility and M6bius’s syn- 


| 
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Rheumatism, acute, and uveitis we 413 
—— and uveitis 387, 388, 408, 412 
Rheumatoid arthritis: “See Arthritis, 
rheumatoid 
Rigidity, coefficient of, ocular and 93, 99, 
100, 103, 475 
——, —— —— ——, high pressures 
475, 476 
—, —— —— ——,, manometric 
methods of measuring 
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methods of measuring 471, 479, 482 
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intra-ocular ... 119 
153, 402 

—, in 

——., liver biopsy in chs 
——, radiotherapy of . 

—— and uveitis 

Sarcoma, choroidal 

——, ——,, pathology of 

Schlemm’s canal and aqueous veins ... 

Sclera, coefficient of elasticity of 103 
—, extensibility of 102, 103, 106, _ 


—— insurgery of retinal detachment ... 636 
—— and volume-pressure relationship 102 
Scleritis and uveitis... 412 
Scleroderma 
Scotomata due to choroidal sarcoma... 43 
Sensitivity, atropine... .. 238 
Septicaemia and cavernous _ sinus 
thrombophlebitis... 228, 
Sex-linkage in anophthalmos ... 
Sinuses, para-nasal, and uveitis 392, 3 


Sjégren’s syndrome: See Keratoconj 
tivitis sicca... 157, 158, 

and collagen disease 

—— ——, natureof ... is 

rheumatoid arthritis ... 158 
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foundation of... 770 
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—— —— (Study tour to France, 1956) 384 
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mology 

International Ophthaimologica Con- 
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Socket, contracted, repair of ... .-. 620 
Sodium, aqueous, Diamox and 75, 85 
—— fluoride, intravenous .. 457 
—— ——,, intravitreal ... oe 456, 457 
—— ——,, retina and ... 452, 453, 456 
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pathology of 
—— ——,, sequelae of .. 
—— ——,, treatment of 
Spectrophotography of visual pigments = 


—— —— luminance and .. 
——_ —— ——, technique of ... 
Spondylitis and uveitis 387, 396, 405, 408 


Squint: See Strabismus 
Stereopsis: See Binocular vision; 
Vision, stereoscopic 
Strabismus and abnormal retinal cor- 
respondence ... 139, 140, 141 
accommodative ... 131, 
, age for surgery of é 
—— and amblyopia 139, 140, 148 
—, of, method 


147 
—— with convergence excess "731, 132, 133 

——, convergent 30 
——, ——,, age at onset ‘and duration of 136 
——, ——, heredity in. ee: 139 
——, ——, mode of onset of ... 139 
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——, ——,, treatment and prognosis ... 
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, divergent .. 
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and latent nystagmus 
—— and ophthalmoplegia 

——,, orthoptic treatment Progno- 

of ... 
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binocular vision 147 
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——, treatment of Pe 


Streptococcus and uveitis 386, 392, "396, 
Lancefield groups ... 


S. faecalis 5 
S. fmomeiyticus” 395, 396, 398, 400, 401, 412 
S. viridans dts ‘A 395, 396, 399 


Streptolysin: See Titre, ‘antistreptolysin 

Streptomycin in cavernous sinus throm- 
bophlebitis ... 229, 232 

Strontium as source of beta-radiation . 

Stye, cavernous sinus thrombophlebitis 


from... 
Subarachnoid haemorrhage and oph- 
athalmoplegia 247, 248 


ia propria in Fuchs’s dystrophy ” as 
——— —— keratoconus posticus 32, 37, 
38 


—— —— and onchocerciasis .. .. 220 
Summerskill’s 111 
Surgery: See Keratoplasty; Operation 


—— of anterior chamber, use of airin 115 
172, 173 


——- of Bowen’s disease 4 
——,, cataract “618, 
air injection in ese 

——,——, anaesthesia for... 
‘ complications of . fl | 
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chlorpromazine i in 
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peritoneum . 

——,, corneal, new suture needle for . 61 
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sponge swabs for .. ... 504 
—— of entropion 616 
Of extra-conjunctival 184 

and Fuchs’s dystrophy 534, 539, 540 
——, glaucoma, Diamoxin ... 613 
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—— for intra-ocular acrylic lens 355, 364, 

369, 370 

air in 115, 371, 504 
——, cortisone in 358, 373 
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—— of Soemmerring’s rin, ‘i 
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— age for 
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Temporal arteritis, oculomotor palsy in 594 
Temporal summation _... dis 710, 729 
aqueous ... 
, Diamox and 66, 69, 35 
tion... 
—, — and trauma 
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——, ——., and parasympathetic stimu- 

and radiotherapy 1,3 
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—, ——, and filtration angle 206 
—, —, and initial tension... 204, 205 
results of ... 202, 204 
—,—, valueof ... 202 


——, dye, toxoplasma, and uveitis 409, 414 
——, gonococcal fixation, and uveitis 405, 
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Thrombophlebitis, cavernous sinus 228, 397 
——, ——, anticoagulants in . 229, 234 
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——, pituitary . . 597 
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JOHN WEISS & SON, LTD. 


Surgical Instrument Makers 


Change of Address 


JOHN WEISS & SON, LTD. 
have pleasure in announcing 
that they have removed to 


NEW SHOWROOMS 
at 


17 WIGMORE STREET 
LONDON, 


Telephone: Telegrams: 
MUSeum 7733 Lithotrite, Phone, London 


A comprehensive range of 


OPHTHALMIC INSTRUMENTS and APPARATUS 


will be displayed which you 
are cordially invited to inspect 


“5 
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CLIFFORD BROWN BE 
45 WIGMORE STREET 


LONDON, W.| 


Telephone WELBECK 4730 


(Private Branch Exchange) 


Manufacturing Dispensing Opticians 


A High Grade Dispensing Service is available 
at all our Branches 


EAST SHEEN - - 210 Upper Richmond Road, S.W.14 
GLASGOW - - - -  - Bath Street, C.2 
KINGSTON - - - - = High Street 
MANOR PARK - + = 652 Romford Road, E.12 
MORDEN - - - 8 Morden Court Parade 
ORPINGTON, KENT - - + = 260 High Street 
PERTH - - - - = = = 143 South Street 
PUTNEY - -  - Upper Richmond Road, S.W.15 
REDHILL- - - - - = Station Road 
REIGATE - - - 25 Church Street 
RICHMOND_ - : - 7 Lichfield Terrace, Sheen Road 
S. WIMBLEDON - - 70 The Broadway, S.W.I9 
SUNDERLAND - - - 204 High Street West 
TWICKENHAM - - - - + 24 York Street 
VICTORIA - += = = 52 Sloane Square, S.W.1 
WANDSWORTH - - 67 East Hill, S.W.18 
WATERLOO - - - - 298 Waterloo Road, S.E.! 
WELLING, KENT - - - 35 Bellegrove Road 
WIMBLEDON - - 84 High Street, S.W.19 
WORTHING - -_ - Revenue Buildings, Chapel Road 


S 
ii 


BRITISH JOURNAL OF OPHTHALMOLOGY DECEMBER 1957 


BY APPOINTMENT OPTICIANS TO HER LATE MAJESTY QUEEN MARY 


DIXEY 


Illuminated Binocular Microscope for Gonioscopy 


This instrument, made of light weight alloy, was devised in conjunction with 
Dr. W. J. Wellwood Ferguson of Sheffield. 

A 12 watt bulb is contained in the handle and the light is projected between 
the objectives. A rotating disc gives different sizes of slit and circular apertures. 
Magnification X10. Price, complete with transformer, £75. 


Gonioscopy lenses, for use with above, available in 3 sizes, £3.10.0 each. 


C. W. DIXEY & SON LTD. 
19 WIGMORE STREET - LONDON, W.1. 
TELEPHONE : 
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The Variable Prism Stereoscope—one of the most useful consulting room instru- 
ments, applicable either to the routine investigation of binocular functions or for 
orthoptic training. Prism power varying smoothly and gradually from zero to 60 
prism dioptres, base in or out, can be turned up before the eyes. The card holder 
permits vertical movements for measuring up to 12 prism dioptres of hyper- 
phoria or supravergence. The instrument can be depressed through 25 degrees 
to bring the patient’s head and eyes into the normal position for near work. 


Further details on request 


LONDON OPTICAL COMPANY 
LIMITED 


LONDON OPTICAL HOUSE, COWPER STREET, LONDON, E.C.2 
Telephone: Clerkenwell 0455 
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HAAG-STREIT 
GOLDMANN 
SLIT-LAMP 


AND 
BIOMICROSCOPE 


£275 


Less allowance for present 
slit-lamp or Ophthalmometer 
if in sound basic order 


The advantages of the modern slit-lamp are due primarily no doubt 
to improvement of the illumination system both in the intensity 
available and general reliability. 

Secondly by bringing slit and microscope to a constant point of 
common focus. The resulting unification of control has produced an 
instrument no more complex in its operation than the usual laboratory 
microscope. 

The slit-lamp is lately becoming almost as popular with the Physician 
in the Medical Department as hitherto with the Ophthalmic Surgeon. 


The Haag-Streit Slit-Lamp has not surprisingly found genera ~ 
approval in this wide field. Such a design proved over more than a decade 
of increasing demand can almost be accepted as an element of logic. 


Stercks Martin 


DIS RPENSENG. 


36.56. NEW CAVENDISH STREET 


LONDON Wai. 


THE ‘‘CORNEAL PACHOMETER” IS PRODUCED BY STERCKS MARTIN LTD. 


Vv 
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] 


Melson Wingale Lld 


7, WIGMORE STREET, LONDON, W.1. 


peer for 
THE TEMPLE GRIP TRIAL FRAME 
Designed to fit all faces. 


Allows for asymmetrical eyes. 
Only one screw adjustment to each eye. 
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THE TEMPLE GRIP FRAME 


A Spectacle that does not rest on the nose, yet 
retains the appearance of a normal frame. 


Especially useful in cases of patients who cannot 
tolerate any pressure on the bridge of the nose. 


| 
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| 
| 
| 
| 


j 
: 
4 
S 


BRITISH JOURNAL OF OPHTHALMOLOGY 


DECEMBER 1957 


THE QUEEN MOTHER 


OPTICIANS BY APPOINTMENT 


15, WIGMORE STREET, LONDON, W.1. 
THE LISTER PERIMETER 


One of the features of this well-known perimeter is the silent 
mechanism geared to give an easy and smooth action for slow 


movements and rapidity for quick movement to the periphery. 
The objects are washable, the lighting even. 


Vili 


TO HIS ROYAL HIGHNESS 
TOHMOUEEN ELIZABETH tHe OF EOMBLAGY TO THE LATE 
QUEEN MaRY 
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“MODIFIED” NTOSCOPE 


The recently introduced “‘Modified’’ Pantoscope 


is for the specialist who appreciates simplicity 
combined with brilliant illumination - 12v. I2w, 


which is more than adequate for any fundus 


examination even in daylight. : 
It gives the same superb vision as the famous 
Pantoscope but for direct and indirect ophthalmo- 


scopy only. 


Detailed features include: 

%* Macular beam, Iris Diaphragm. 

¥%— Ordinary or Polarised light. 

% +40D. to —25D. viewing lenses. 

+20D. swing-over lens for corneal 

and anterior chamber examination. 

+ 10D. swing-over lens for 
examination of lens and vitreous. 


%*& Compact filament lamp with plano cap 
for homogenous light on fundus. 


Cloudy media, small pupils. 
For better vision under such conditions, 
the MODIFIED Pantoscope with narrow 


macular beam, polarised light and full 
(2-watt power, gives excellent results. 

TheModified Pantoscope illustrated is fit- 
ted with the SELECT-a-LITE switchbase 
which provides finger-tip brightness 
control as part of the ophthalmo- 
scope. Illumination can be varied while 
observing the fundus. The ‘‘3-way & off”” 
switch gives 6 volts for ordinary direct 
ophthalmoscopy, 9 volts for use in polar- 


ised light and 12 volts for indirect 


opthalmoscopy. 


C. DAVIS KEELER LTD. 
39, WIGMORE STREET, W.1. 


Telephone: WELbeck 8512 
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BI-LATERAL ORBITAL 


AND 
NASAL PROSTHETIC 
RESTORATION 


Patient wearing restoration 


DECEMBER 1957 
i 
‘ Prosthetic Restoration as worn by patient ] 
Patient without restoration ee 
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AESTHETIC PROSTHESES 


As an adjunct to surgical practice we offer to Surgeons our 
modern service of plastic prosthetics, either as an interim 
measure during surgical correction, or for permanent 
rehabilitation in the cases where plastic surgical procedure 
is contra-indicated. In conjunction with our plastic 
artificial eye service some remarkable results have been 
obtained, as the illustrations on the opposite page clearly 
demonstrate. Appointed official contractor to Ministry 
of Health. 


ARTIFICIAL EYES 


Complete range and accessories supplied. Eyes fitted to 
all types of buried and semi-buried implants. Plastic 
Artificial Eyes specially made to an impression of the 
socket can be successfully fitted in the case of injury or 
surgical intervention. The irides are faithfully reproduced 
by hand pigmenting the stroma pattern and colours on a 
series of acrylic discs, superimposed to simulate the life and 
depth of the natural iris. Excellent results are obtained in — 
fitting shell eyes to shrunken and deformed globes. 


* 


COSMETIC CONTACT PROSTHESES FITTED TO UNSIGHTED AND 
DISFIGURED EYES. 
CONFORMER TREATMENT TO DISTEND CONTRACTED SOCKETS. 
OCULAR SPLINTS. IMPLANTS. 
** ARRUGA’”’ INCLUSION—TWIN POST TYPE AND CONFORMERS 
POST OPERATIVE SHELLS—GLASS OR PLASTIC 


63 WIGMORE STREET, LONDON, W.1. Tel. LANGHAM 2242 
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COATES & COOPER LTD. 
WEST DRAYTON, MIDDLESEX 
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Sole Distributors 
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OCULAR PROSTHETICS 


Mr. STEER WARDMAN 
Artificial Eye Specialist 


of 
Brooks E€Wardman, 
Dispensing Opticians Artificial Eye Makers 
24 REGENT STREET 
NOTTINGHAM 
Telephone: 46309 2 Lines 


Also attends by appointment at the following addresses: 


91, Cornwall Street, 76, Skinnergate, 
BIRMINGHAM, 3. DARLINGTON. 
Phone: Central 0583 Phone: 3611 


28, Watson Road, 
WORKSOP, NOTTS. 
Phone: 3204 


My work covers all recent advances in ocular prostheses, 
magnetic artificial eyes, and facial prostheses. 
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DISPENSING OPTICIANS 
Members of the Association of Dispensing Opticians 


ANTERIOR CHAMBER 
IMPLANTS | 


We are manufacturing acrylic implants for the anterior 
chamber. 


Our process makes it possible for wide variations in design 
to be provided. 
We have had the advantage of discussion with eminent 


authorities on this subject, and patterns already manufac- 
tured are based upon their recommendations. 


We shall be very pleased to send you full details, including 
those of a complete sterilisation service. 


100 NEW BOND STREET, LONDON, W.! 
Telephones: GROsvenor 5081/2/3 
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Eye Drops\ Eye Ointment 


CORTISYL 
CORTISONE 
1% 3ml. Bottle \ 1% 3G. Tube 


WM 


HYDROCORTISONE 


1% 3 ml. Bottle \ 2.5% 3G. Tube 


The Full Range 


DeCORTISYL PREDNISONE Tablets 
PreCORTISYL PREDNISOLONE Tablets 


CORTISYL corTISONE Tablets and Injection 


HydroCORTISYL HYDROCORTISONE Skin Lotion and Ointment 
Tablets and Local Injection 
Intravenous Injection 


London. N.W.10 LADbroke 6611 


Ls/20 


a 


eee 


| HydroCORTISYL 
| 
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t-End service 


SUTTON 


20 HIGH STREET, 
Telcphone: Vigilant 2798 


EPSOM 
45 UPPER HIGH STREET, EPSOM 


Telephone : Epsom 2300 
WORTHING 
1 CONNAUGHT BUILDINGS, CHAPEL ROAD 


Telephone : Worthing 5193 
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THE HIGHEST STANDARDS 
OF OPTICAL DISPENSING 


HEAD OFFICE: 
79-79a, LEADENHALL STREET, LONDON, E.C.3. 
Telephone: AVEnue 4538/9 


- BRANCHES : 
WEST END OFFICE: 25, New Cavendish Street, W.1. Welbeck 7862. 
CHISLEHURST: 58, High Street, Chislehurst, Kent. Imperial 4433. 
CROYDON: 17, Katharine Street, Croydon, Surrey. Croydon 5779. 
DAGENHAM: 171a, Broad Street, Dagenham, Essex. Rainham 512. 
DORKING: Rose Hill Approach, Dorking, Surrey. Dorking 3187. 
ELTHAM: 21, Court Yard, Eltham, Kent, S.E.9. Eltham 4325, 
GODALMING: 


GUILDFORD: 8, Upper High Street, Guildford, Surrey. Guildford 4911. 
ILFORD: 74, Cranbrook Road, Ilford, Essex. Valentine 5825. 
LEATHERHEAD: 40, The Crescent, Leatherhead, Surrey. Leatherhead 3157. 
LEWISHAM: 3, Obelisk Parade, S.E.13. ‘ Lee Green 2245. 
LEYTON: 258a, High Road, Leyton, E.10, é Leytonstone 2109. 
ROMFORD: 3, Old Mill Parade, Victoria Road, Romford, Essex. Romford 2208. 


ST. PAUL’S CRAY: 67, Cotmandene Crescent, St. Paul’s Cray, Orpington, Kent, 
Foots Cray 4803, 


STRATFORD: 158, The Grove, Stratford, Essex, E.15. Maryland 3393. 
WALTHAMSTOW: 304, Hoe Street, Walthamstow, Essex, E.17. Keystone 5206. 
WHITECHAPEL: 35-37, Bow Road, E.3. Advance 2103. 
WOKING: 7, Church Path, Woking. Woking 944. 
WALTON-ON-THAMES : 39, Bridge Street, Walton-on-Thames. Walton 1832. 
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Fashion Frames 


A further example of the spectacle-maker’ s craft, 
combined with the jeweller’. Hand-made frames, 
trimmed hand-set rhinestones and pearls. 
Earrings to match. 


* * 


Made and Designed by 


A. E. NEWBOLD, LTD. 


11b, Hay Hill, Berkeley Square, London, W.1 
HYDE PARK 0945/6 


Branch: 1 Broadway Buildings Branch: 64 High Street 
BROMLEY, Kent ; BECKENHAM, Kent 
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THE “TRI-SIDE” TEST TYPE 


This “Tri-Side” internally illuminated test- 
type cabinet has the great advantage of 
being lighter and much cheaper than con- 
ventional four-sided units. The three plastic 
unbreakable panels are full size and 
provide all that is necessary for routine 
subjective examinations. This conveniently 
designed unit takes up less room and is 
ideal for wall-fitting in awkward corners. 


Ref. 1446E. TRI-SIDE TYPE with 2 letter 
panels and one illiterate ‘“‘E” 
panel, plus lower spotlight 
panel. 


Optional alternative: Kinder- 
garten panel. 


Optional Extras: The follow- 
ing may be fitted adjacent to 


the spotlight panel: 
Ref. 1447B. DUOCHROME TEST. 
Ref. 1448B. TEST. 
Ref. 1449B. WORTH 4-DOT TEST. 


This ever-popular Headband Trial Frame 
satisfies the need for an inexpensive model 
which is simple and yet gives the sensitive 
adjustment so necessary for difficult cases. 
There are no sides or bridge to hinder Ver- 
tex Distance measurements or to prevent 


the frame being Fg as close as possible 


to the cornea. The latter condition, par- 
ticularly useful for high myopes or aphak- 
ics, is very difficult to achieve with the 
conventional trial frame. Fully adjustable 
for P.D., angling, height and vertex dis- 
tance: drop cells for 3 lenses. Primarily 
designed to assist accurate and firm location 
when refracting children, this trial frame 
now serves a general all-purpose require- 
ment, the double ball-jointing provin: 

invaluable for centring en adults wit 


pronounced facial asymmetry. 


C. DAVIS KEELER LTD. 
po? 39 WIGMORE STREET, LONDON, W.1! 
Telephone - - WELbeck 8512 
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Do you know that 


STEARMAN OPTICAL CO. LTD. 


HAVE AN EXCELLENT SYSTEM OF 
DEFERRED PAYMENTS FOR’ THE 
PURCHASE OF OPHTHALMIC 
INSTRUMENTS AND EQUIPMENT ? | 


@ Could it be of interest to you in the 
installation of a new outfit or even a single piece 
of equipment? 


@ if you are considering setting up new 
consulting rooms, we should be happy to give 
you our advice. ! 


Send to us for further particulars of this payment out of 
income scheme. 


STEARMAN OPTICAL CO. LTD. 


7, FITZROY SQUARE, 
LONDON, W.I. 
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Presentation: 
IS SUPPLIED IN 
& GRAMME TUBES. 
Further information is avail- 

able on request. 


MANUFACTURED BY 


MAY & BAKER LTD 


An M&B brand Medical Product 


An eye ointment with a rapid and intense anti- 
bacterial action, ‘Brolene’ is indicated for use, either 
alone or in conjunction with Propamidine Ophthal- 
mic Solution, in blepharitis, acute and chronic 
conjunctivitis and corneal ulceration caused by a 
variety of organisms, and for the prevention and 
treatment of infection in superficial traumatic eye 
lesions. It is active against many staphylococci 
resistant to penicillin and other antibiotics, and its 
use is much less prone than that of these agents to 
promote the emergence of resistant strains of 
organisms. ‘Brolene’ is active in the presence of 
blood, pus, and lachrymal secretion, is well-tolerated, 
readily absorbed on mucous surfaces and unlikely to 
cause sensitization reactions. 


teade mark brand 
DIBROMOPROPAMIDINE 


EYE OINTMENT. 


DISTRIBUTORS: PHARMACEUTICAL SPECIALITIES (MAY & BAKER) LTD * DAGENHAM 
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UNIVERSITY OF LONDON 


INSTITUTE OF OPHTHALMOLOGY, JUDD STREET, LONDON, W.C.I 


Associated with 
MOORFIELDS EYE HOSPITAL 
Qualified Medical Practitioners may enter the practice of onto Eye Hospital at any time, and 


are, on certain conditions, eligible for appointment as Clinical 


CH of each year. 
For further particulars apply to the Dean. 
EXAMINATION OF PATHOLOGICAL OPHTHALMIC SPECIMENS. 
The Department of Pathology of this Institute will examine and report on certain specimens sent by 


Ophthalmic Surgeons. 
For particulars apply to the Director of the Department of Pathology. 


ROYAL EYE HOSPITAL 
ST. GEORGE’S CIRCUS, S.E.1 


Telephone: WATERLOO 4477 


The clinical practice of the Hospital is open to postgraduate students. 
There are 176,000 total outpatient attendances and over 2,000 
admissions annually. 

Courses for the Fellowship in Ophthalmology are held as required. 


Further information can be obtained from the Secretary. 


RODENSTOCK 
EYE REFRACTION 


UNITS 


e REDUCE REFRACTION 
TIMES BY 50% 

e@ MEAN LESS FATIGUE IN 
BUSY CLINICS 

e BUILD PRESTIGE AND 
REPUTATION 

ARE OF SUPERB PRE- 
CISION MANUFACTURE 

e PROVIDE THE EXACT 
REFRACTION DATA, 
CYLINDER DIRECTIONS, 
HIGH CORRECTIONS— 
ACCURACY WITHIN A 
FEW SECONDS— 
AUTOMATICALLY. 


OF EXCLUSIVE 

PRODUCT AVAILABLE 
FROM CEADING EQUIPMENT 
SUPPLIERS 


SOLE U.K. AGENTS: 
CONTINENTAL 
IMPORT COMPANY 


13, OLD STEINE, 
BRIGHTON, | 
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WYNNE Parry’s Post-OPERATIVE EYE MASSAGE APPARATUS. 


Vide: ‘‘ Post Operative Eye Massage in Cases of Glaucoma,” 
Brit. Jl. Ophthal., December, 1952. 


DOWN BROS. and MAYER & PHELPS Ltd. 


CHURCH PATH, CHURCH ROAD, MITCHAM, SURREY. 
32-34, NEW CAVENDISH STREET, LONDON, W.! 


and at 
70, GRENVILLE STREET, TORONTO, CANADA 


saithfully yours 


PANKHURST & BARRETT LTD. 


Dispensing Opticians 


27, NEW CAVENDISH STREET, LONDON, W.1 
250, IMPERIAL DRIVE, RAYNERS LANE, HARROW 
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Clement Clarke Present 


THE MAJOR SYNOPTOPHORE 


UNIVERSAL AND *P.D. scale on Orthoptist’s side 
*Higher chin rest movement 


STANDARD MODELS *Large breathshield 
*Sloping handles for tiny children 
The new Major Synoptophore, which spirect reading Ductions Scale 
supersedes the popular Moorfields Synopto- Unbreakable perspex opals 
phore and the Lyle Major Amblyoscope, *Easy, Positive Ductions Locks 
was designed with the co-operation of *Cyclophoria Scale engraved IN 
several leading Surgeons and Orthoptists. and EX 
available — the Universal Model as illus- *Lifting hand base 
trated, and the Standard Model which has hay 
all the features listed at right, with the — 
and/or Automatic Flashing 
exception of the last. (on Universal Model only, as 
illustrated) 


Both Models can be supplied immediately. 


INSTRUMENT DEPARTMENT 63 WIGMORE STREET LONDON W.1 
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Clement Clarke Present 


CORNEAL 
MICROSCOPE 


This beautifully-made product of the world-renowned Swiss Firm is now 
available from stock and inspection at our show-room is welcomed. 


The ease of manipulation for fundus observation and gonioscopy, in addition 
to the more usual anterior examination, is a feature of the apparatus. The 
cost of £275 includes the two different Goldmann contact lenses for fundus 
and iridic angle examination, the Hruby lens, fixation lamp, Goldmann 
reduction prism, two pairs of objectives, two pairs of eyepieces, spare lamp 
and plastic cover. Delivery and installation free within 50 mile radius. 


Other Haag-Streit Apparatus in stock: Goldmann Aplanation Tonometer, Projection Perimeter 
Ophthalmometer, and 


INSTRUMENT DEPARTMENT : 63. WIGMORE STREET, LONDON, W.1. 
AUTHORISED AGENTS IN GREAT BRITAIN FOR HAAG-STREIT LTD 
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A NEW 
TRIAL 
CASE 


S.A.2.B. 


£43 -5-0 CONTENTS 

23 Pairs each of Plus & Minus Spheres 
wn Major range of Trial Cases, but is . 

ideally suited for consulting room or travelling. 
The lenses are standard 38 mm. with a lens 6.00 to 8.00 in steps of 1.00D. 
aperture of 20 mm. diameter surfaced Plano 12.00 to 16.00 in steps of 2.00D. 
convex or concave to give the maximum 16 Pairs each of Plus & Minus Cylinders 
degree of correction during testing. The rims 0.25 to 3.50 in steps of 0.25D. 
from solid 4,00 to 5.00 in steps of 1.00D. 

ack for concave lenses and either Satin : ‘ 
Silver or Red for convex powers. 3 Single Prisms - 2, 4, and 6. 
The well-made panelled case can be supplied Single Accessories. 
in Oak or Mahogany and has a lift-off lid, fixed TOTAL Number of Lenses — 168. } 
tray and a large space for Trial Frames, ‘Cross 


Cylinde: Re. etc. Outside measurements 20’ x 


CURRY & PAXTON LTD. 


195-199, GREAT PORTLAND STREET and 22, WiGMoRE STREET, LONDON, W.1 


(Head Office) (Instrument Dept.) 
Principal Branches : 
LIVERPOOL SouTHPORT RIcHMOND NorwicH 
GLASGOW BATH (SURREY) LOWESTOFT 
BRIsTOL NotrrinGHAM DERBY LINCOLN 
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THE NEW 
STANDARD 
TRIAL CASE 


M.I.C. 


Price 
£59-19-0 
CONTENTS 
— each of Plus and Minus Spheres. 
0.25 to 4.00 in steps of 0.25 Dioptres. 
4.50 to 7.00 in steps of 0.50 Dioptres. 
8.00 to 14.00 in steps of 1.00 Dioptres. 
d Tria! C. ‘ 16.00 to 20.00 in steps of 2.00 Dioptres. 
Our Standard Tria: Case now contains our 19 Pairs each Plus and Minus Cylind 
major range of small aperture tiial lenses fit- 0.12. 
ted in a solidly made panelled, lift-off lid case 0.25 to 3.00 in steps of 0.25 Dioptres. 
with removable tray. The lid is secured by 2 Fy ag bak 
strong spring clasps and a lock and key is 9 Accessories: 
provided. Can be supplied in natural mahog- Maddox Red. ory 
any or oak. 2 Cross Lines. 
The lenses are well spaced for easy removal. oy 
The indices are clearly engraved on white ee Cen 
plastic with black figures. Outside measure- 


CURRY & PAXTON LTD. 


195-199, GREAT PORTLAND STREET and 22, WIGMORE STREET, LONDON, W.1 


(Head Office) (Instrument Dept.) 
Principal Branches: 
LIVERPOOL SOUTHPORT RICHMOND NorwicH 
GLASGOW BATH (SURREY) LowesTorr 


BrisToL NoTriNGHAM DerBy LINCOLN 
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HAMBLIN 


OPTICIANS, BY APPOINTMENT 
15, WIGMORE STREET, LONDON, W.1. 


HAMBLIN 
DAYLIGHT VIEWING 
APPARATUS 


Incorporating the 


Aldis “300” Projector 


When it is inconvenient to darken an Outpatient Department for teaching purposes, 
Hamblin Miniature Slides may be admirably demonstrated by means of this back- 
projection equipment. Set on a table beside the surgeon, its special screen is very well 
placed for him to point out notable features of the pictures which he projects. Out of use, 
the device is closed to form its own carrying case, containing and protecting the lantern 
and set of slides. 

The size of picture, about 12 inches by 8 inches, 
is well suited to tutorial groups of up to twenty or so. 
_ For formal lectures, the Aldis “300” projector employed 
separately, will throw pictures nearly 4 ft wide on a 
conventional screen. 


“VISTAVU” SLIDE VIEWER 


Miniature slides appear on the screen of this compact 
daylight viewer as brightly illuminated images, approxi- 
mately 8 inches by 54 inches, a size adequate for small 


groups. 
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HAMBLIN MINIATURE LANTERN SLIDES 


For teaching small groups and for informal lectures, miniature slides, 5 cms. 


square, are,ideal. Hamblin Miniature Lantern Slides, mostly in full colour are avail- 
able in a range of hee fundus and external ocular appearances especially selected 
Sil 


for teaching. The 


des available are enumerated below. 


The slides are photographic reproductions of master paintings made under the 
guidance of ophthalmologists. Special slides, to individual requirements, can be made 


to order. 


A selection of lantern slides of standard size (34 ins. square) is also available. 


FUNDUS 


Condition. 
MF 1. Blonde Fundus. 
MF 3, Medium British Fundus 
MF 2. Tigroid Fundus. 
M4 4. Negro Fundus. 
MF 5, Physiological Cupping. 


ME 6. Myopic Atrophy of 
Choroid, 


MF 7, Opaque Nerve Fibres. 
MF 8. Pseudo-Papilloedema. 
MF 9. Glaucomatous Cupping. 
MF 10. Primary Optic Atrophy. 
MF II, Secondary ” ” 

MF 12. Retinitis Pigmentosa. 
MF 13, Papilloedema, 

MF 14. Myopic Detachment. 


MF 15. Melanomatous 
Detachment. 


MF 16. Haematogenous 
Haemorrhages. 


MF 17, Embolism of Central 
MF 18, Thrombosis of Central 
Vein. 


MF 19. Acute Choroiditis. 
MF 20, Colloid Deposits at 


MF 21, Old Choroiditis, 

MF 22. Diabetic Retinitis. 

MF 23. Albumi ‘ic Retiniti 

MF 24, Advanced Arterio- 
sclerosi 


MF 25. Miliary Tuberculosis, 


MF 26. Diabetic Lipaemia. 
MEF 27. Albinotic Fundus. 


MF 28. Rupture of the Choroid. 
The John Foster Comparative 
Pictures of Fundus Changes of 
General Diagnostic Significance. 


Miniature 
No. 


Condition, 
MF 29. Normal Abnormalities. 
MF 30, Pigmentary Variations, 
MF 31. Disc Changes. 

MF 32, Haemorrhages. 

MF 33, Detachments, Choroiditis 
MF 34. Disc Changes. 

MF 35. Disc Changes, 


The above illustrations are 
full size. 


Other slides will be added from 


time to time. 
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EXTERNAL APPEARANCES 
Condition. 
ME I. Rosacea Keratitis. 
ME 2. Amaurosis from Glioma, 
ME 3. Angular Conjunctivitis, 
ME 4. Blepharitis. 
ME 5, Cuneiform Cataract, 
ME 6. Congenital Lamellar 


ME 7. Chalazion, 

ME 8. Ophthalmic N: ‘um, 
ME 9. Dendritic Ulcer, 

ME 10. Phlyctenular Ulcer. 

ME 11. Hypopyon Ulcer, 

ME 12. Prolapse of Iris (traumatic) 
ME 13. Cyclitis, K.P., occlusio. 
ME 14, Dacryocystitis, acute, 

ME 15. Dislocation of Lens 


ME 16. Epicanchus, 

ME 17. Episcleritis. 

ME 18. Acute congestive 
glaucoma. 

ME 19. Interstitial Keratitis. 

ME 20. Peerygium. 

ME 21. Ectropion. 

ME 22, Entropion and Trichiasis, 

ME 23. Trachoma. 

ME 24, Spring Catarrh, 

ME 25. Disciform Keratitis, 

ME 26. Follicular Conjunctivitis, 

ME 27. Pinguecula. 

ME 28. Coronary Cataract. 

ME 29. Hordeolum. 


MD 1. Section through angle of 
anterior chamber, 


ME 30. Iritis/Glaucoma (J. Foster) 
ME 31. Concomitant and Paralytic 
Strabismus, 


MD 2. Tear Cycle. 


Plain Slide for 
drawing on. 


THEODORE- 
HAMBLIN [72 
DISPENSING OPTICIANS 
15WIGMORE STREET, 


LONDONMW.L, 
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Specify Isophane - 
and be sure of 
uality 


Vertex corrected, hard pol- 
ished and best form, Isophane 
lenses are the finest media for 
interpreting prescriptions as- 
certained by modern refrac- 
tion techniques; they reduce 
spherical aberration and ob- 
lique astigmatism to a mini- 
mum. Providing the best 
possible marginal correction 
Isophane lenses are available 
in single vision, bifocal and 
trifocal forms. 


SINGLE VISION LENSES 


Unsurpassed for quality, accuracy, and maximum correction. The finest 
ophthalmic lens your clients can wear. Supplied with certificate of quality. 


FULVUE BIFOCALS 


Distinguished by the curved segment top and ease with which all wearers 

take to them without difficulty. Unique segments with angled top 

— irritating glare to the wearer. Wide angle corrected curves for 
istance. 


Isophane 


7 mm. intermediate for wide field of vision; jumpless reading segment; 
- corrected distance curves; the most modern trifocal; perfect for general 
use in cases of presbyopia of 1.75 D and over. 


Other B.A.O. lenses include: WATFORD single vision and bifocals, CROMWELL 
Trifocals, CRUXITE tinted lenses, etc. 


BRITISH AMERICAN OPTICAL CO., LTD. 


39 HATTON GARDEN, LONDON, E.C.1 Telephone: CHAncery 6941 
Factories at WATFORD, England, and KIDWELLY, South Wales 
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